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1. On, delinedting premansit fortslisationt, the methods of 
deberephive geomiley, 4, whuoh tthe Founding susfaces ancl Certed 
of bodsed dateronimed. fom Thee prropectiont we Hroriyoritil and | 
vertical planes, cammet be applaad, im moth cates, 4026 to oblain 
_ accurate retell, owing tothe gectt diffuanoe baleen the horeg wn 
Tal ana. vectical domentions of the pasts; this difference gereral. 
G bang such bhatt a teale, ehish would give all the pails of 
Lhe plan, ot heres erital prosection with eatvome accurmey, sould 
Seles oncouths Hr conder af alll costly the elevations, ox vertioal 
dimendisnt, whiltt one suitable forthe Caller would regusre ; 


Fe mn se Ff Aafocs fone Foyored 


nay bn a 

Sor 5 tase diffisulec, engenases have adapted 
‘he math f stung aan eck Atlance, ether above, 
- or halo tome feaed poet of the sworhd » oe of the ste, a hori 
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1. Ardehnccting premansit fortifiactions, the methods of 
deberipHive geometry, 4, whush the Founding surfaces anal Cried 
of bodied déttronimed from theie projections on Hhorcyoritad ard 
ceclical planes, canmet be applied, im onott cates, 4008 fo rblain 
accurate cotuler oeseneg 0G Setarcors the hovig mn. 
4 bang tush hata sale, wish wuld give all the pails of 
The plan, ov hersgerital projection wth cattesme accuracy, iota 
fete onicuite Lo xonrder at alll cornsctly the elevations, ox vertical 
dimendiont, whilst one suitable for the Lilter would, Leguset 


Feed foo Oe formes = eetenid of durfase generally Fayord 


tonils f a aeouverg 
2. Sedwate these diffiultiot, engines have adopted 
the method of astuming, af an distance, either aleve 


- ve Laloue tome fuaed procit of the werkd oe of the site, a hori 
gortal plame ; upon which the Horixoritel Ansyections of ali the 


2 


en an f eebgnatrg Phe vedical diflances 
tor Herod 4 of tome Linaae unit safer, nye hush ace weit 
cer ear ah the potd. 
cation, Lf more dongle, eegiuked Less Labor, and enables the “ye 
0 6 ye with more dibtimetmess Lhe ferent ana relative podeteond 
of all the parts than in the ebual methods of detereptioe 
POmey 

She plane on sctch The hovdzortal propectiont ace 
made ut teamed Che lame of neference, oe yhome of ¢ COMMARLOON 5 
the rumbert whisk cetgrrate the veliaal ditlamess of the pociitt 
ot das wrheremced . 
ether aleve, oe temeath svery pont of the object Ve be nepectastid, 
accustomed Lo contider the vctical dimensions of 66lg zathor 
eh wctpel Be ome fied por ov plaoe, Clow Cheon than 
[ft tin ithe saliaguarct applevsttiont 

Vhs esftcorve Jaen oe bow of the plane ff 


3. 


. vee The reference intl an sothive number , Tn wncting the aofersirce 
Che marh uted. Lo detugnatte thas dareann sort eh ormittad. | 
3. whe designate The posthiore of a pocrtt, (Fig 1) the prypeslion 
of the powt and itt reference are enclosed wilhen a beachst, 
Chesed (. 28,50.) hes tapredded phat the voitical ditlance of the pow? 
from Che plame f seferomrce 1 24 fet amet 50 Kumarcticht fu fort 
She frottion of a raght lene obliguete 
the plane of reference os aedegnacted by, 
the pryection of the lire, and the xo 
ferenreed of any two of 79 pocedts. Shes 
on ( Fig.) the porta 2, and b, upon 
Aheeie nehpective referenced (26)) ama 
(28; 50) ddfeemune the potition of the 
” Wh the be a aajeind vx panallel tr the plane 
of refer sorce, 6 pryechon, with, Che teferemce fore of ti paces 
wl be tuffcececit Ho dedegnate «, and feie Fd podetion with, 
rel pect 10 the plane of reference Shab mn [Fg 1.) the 
C16e1ce / 26,/5), weeleor pon the propecion of “thee Line, 
cagretded that the Cove ct hordzorctal and 25,16 feet farm the 
pont ¢ fen | 
fhe comuemedemes of rumeceal caluclihon , 
| “de pou, of a te fone, uth respect ta thee. slase a of reference, 





f 28,50) 
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is often, eaprctted in torent of the natural tang st of the 

prota of the line dweialed by the youTtal attance bélereen 
| posite of the lene it the tame atthe diffamce othe eefamet 
Line between the Jame pnts, A follows, that the natural 


he fraction which capeaties thet tangent ct 
frastion § woeld sepectt that the heorigritel olittance behoron 
Live pocectd it tix Himmel the wettical dittance, rv oiffererrce 
of Lhece xaftrences; the faadtion 4, Bhar She cutical diane 
ve peocottd (4 Live - Lhe ol the hoeiyorTal oii aonce; 
Abe denowmnator of vt Srracion, co all cases, nynreseonama Ke 
vuumnbor ob york ’ owkal swoseckiow , amd. de mamerodor Ae 
corehpoudama manly of por iy wokical distkomce. 
Whar the pottteon of a tine vt dakignated im Chel 
way, td bad Te bea line whage inclination, ov declinty <t 


5. 


ane teatth, two Ahiedd ton on one, bar, ov demgrly, p.hine ont hich, 
ke 

5. Whan the pryettion of a tease ct auvdied site equal 

| parts, cach of which covcetport th a unit in vectiaal diManee, 
and the trence of the porrrTi ra act irctlior, <0 L4 
Treonad the seole  dediniky of thelime. ohne con sbaxstlioug 
he teal f daclvciy a lon satis nat nn 
pliviided: sncto tavethi, 0 « hunarsttths ff mecehtary, 40 at Lo guve 
he frachomad pack f Carefraned comaipenting To any 
ceagisen, wiht be foanat by mabiphyig Hhe aaj at 
tance between them by the featiion which expecticl Chit tow 
clmation , ; te Lhe manner the houzorttal distance of any 
tvs pococts will be obtanad by dividing the diffaence of 


Aeteromemed, form the deal ae anaweng Gp wnhash the 
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Gy sbinctig Cantet ponte penn yf te hoe 
procnit; of ot a Higher than the one tought; or adding of Hus 
Liver. Shu lot 15,13 £2 the reftcence ofa hmewn pocnt haghe 
than the one sought; the ditlance between the pots Sang 
38, 67 fel, and the nclination of the line 75; Uhere 35.75 xts 
~3,875 «wlll bo the dffmonce o esferonce of the prownit and 
£6, /8 — 3,575 = 21,575 hee xegucred tafercerce. dhe converse of tha 
: dhosad that the Arouugonital distance bekween Live ports om 
Lhes fre whede Affexeeres of reference 643,576 wll be 3,875 
+ % = ~ 35,75 fect 

The rte teageh of ony prostoe of 2 line betareem sv 
Soya of which the other Lwo scaled are the ciffiecence of 

of the procestd, and Lhe Rowgortal ditteroe. 

She potition ofa plame cbliguse tothe plane of 
coference fe terme Bee Ye pepo ont 
caclivity of tre net im it oblige a the plane of maf 


fougend plow Td OT Fe 
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Whe lane, and those are usally tahen thee cofaences of uhioh 
8. Yim a plane guvorr by Li teoriyoritall, a Cine be dean 
prorpreniicular to the torgentals, li projection on the plame 
of reference rll be allo pecpenddeular to the projections of the 
Aevezontaly. She angle of thit line with, the plane of nef. 
towce < evcilently the dame ab that f the gwen plame with 
deawn in the plame and the plane of reference. Shit tne 
tt on his account; Leemed. Uae lime df qerokerr decdinidey of the 
9. A the scale of dechirity of the Lene of greatest dectinity 
seontiuded Awill alone seve to few the position of the 
plame lo which t telongd, anc to delecmine the reference 
the same; and. ad the horizontals ane perpendicular lo Lee 
drawn Lhrough the giver proyection of a prowrcticuts thud 
line will deteemune upon the tcoale the reference of the 
toriyontal, and. therefore that of the poet. 
10 She inclination, or dechirty fa plane with the 
| plare of xeference may be eaprrested env the tare way af 
the inclination of Hd Line of geeatelt deckirity, hus a 
rome oh one Soartly » lane & kaenka, om ones © ehane , 


$ 
weprecterted the &, ¥ and 4. 
tha snore ad Ie Se 


dene of plane pis alerys weprstectled 
Gy tool pt ba drawer star each, 
Sher, wire 





9) 
13. Prob.1. F1g.3. “Poowing the projedions oma, neler. 
rnceh of Auwvo Limes tok uniersect to sind de amale hoevcondlren 


9 
Let ab be the prro- 
: Ke" {ton of one of the Lines, the 
| / . (10,30), amd. /#,9o), Secng yivere; 
vA ‘ | ed. the pryjectign of the ther 
| fea) te ” ( 10,30), acer, (5,0) fanig 
) efron of tf 
| yo \ : foes ; [10.80) teing the poet 
° a \vese) of entarctection vi the Lvo toras 
Lnes (Oxt.6) a point having the tame refnence (1.0). She ling — 
jsorrung Thete tive points will $e hordgonitel, amd projected srte ita 
Leue Length ; takeing thus line at the base of the tangle of which 
 Hacther two dtdes are eetpactively the teue largths of the poctions of 
the Live gover: lamel preyected Siseerr ; :0, 30), ama( 7,0) ( Act 6), the 
at the verter will be the one required. 
14. Prob.2.Fig 4. Seough a poh to dnow olime parallel to 
a given Line. | 
. Sat C/7,50), be the propection 
of the pont; ab that of the given 
bn of which the wo points (142); 
apd (0,0) are Anower. 
Sheough c cheauwerg cA. frar- 
eallel to ab, thit wll be the pro- 
jettion of the xegusned tine, a4 iti 





: (0. 0) 


Loves of surclion ( At: 4.). 
She Enes young ths dane sce for - 
asrces on thede tivo Lined url be 
Hocsontall ofthe regucred plane 
nll oe, | She soale of te dacliv ity soll be 
NOS found by drawing a Lire perpen 
A Nye disular to the horiyontale, acd 
| evhere intersects Lhe. : 
11. Prob.s. Fig. Se Sind the hounortale of a plame passed 
durough a quem fine and poxallel to amother Lime. 
oSet ab, ana cd, kthe - 
prycctions of the tive La, 
Roma potat-(10.0),0n- Cd 
draw a lene (Prob. 2) paral 
Ll tr ab, and by/Prob.4) 
¢ plane of His Line anded; 
these col be required horugortale 
18. Prob.6. Feg.8. So Sind the horigonkale of 0 plane the 
declvcty, of which ib given, amd. urhich nabs Hough a gwen 








Sat bd be the seale of declivity of the given Line. 


2 
dislamoe ove pregrection 
batwvcers ary Live of 
Cheer (Ah.11) «cL be 
tgual £0 the cefforernce 
corsclrration of tthe plane, 
the one dumwwrr theoragh 

. b/4+.0), for sxample, 
ult be semply wecettary Lo detente from any other priors, 24 8 | 
(12,0); o« A(lo,0), an anc fa uncle, with a radius equal tothe guo- 
tient putt mentioned, ard to draw a tanwent Lo this are from. 

AS any other Rougorstal, at {10,2}, «5 xapusred whisk would 

net unteresect the gwen Line within the Limits of the deaweng; 
any Lavo promis, 1 ab / 12,0) y.amrd (14,0) for eaamyrle , may be taken . 
as cerrtees, amd Lwo ares be described from them, with wadic 
calculated ab above ; a tne dawn Langent to the axel, will 
te the repuired hovgorttal 

19. Prob. 7. Fig. 9. *eanng the hogs, othe a 

of dediviky of two planed to Sind their intersection. 

foir the prints whane amy tev hovigoritals as{2.0}and 
(14s, 0) in one plame intersect ture corresponding Aoruortals of 
Lhe other, and the tne te found will be the puygection of 
the required enttectection. | 





gortal ane parallel, ov ) 
urhen hey ans to rear. 
carmet $e weadily found, 
ketahken. Draw 
ascd,cd, {Mig 10); these 
snay be contedercad. as the 
Fovigonitals of an arbitrary 
prlame fawing the Jame 
referenced (12,0), arral {1440}, 
ads Lweo coveedpuomaing a 
gortals un aach of the 





gontals of the ocinany plane with tht of the gever plone . 
amtectectrore 0; détemine w point Common tthe these planes, 
anda Oe a provout- of the wtecdtection- of the Live gover. planes 
Midumung any other tive parallels ab,a'b, as the hove, orttoal 


the thes nlanet: anal prourz 0 and 0 bya bine, thst will be 
the capusced untrctection . 

ons ol, as Oo; will be seffuccoctt Le deteronine Lhe cortectestin, 
asili pryecton willl be parallel & the 

20. Prob. Fig. 11. So pa here «given Line pices 


a yren lane. 





of has rbane wk the guvon plame becog detecerunsd., byl Prob?) 
the rrint O wwheco of urctoctects the gwen, Line swill be the prspit. 
cone oy’ Dhe coguceed povert. 
2! Prob 9. Fig. 12. So draw from o. given poi a. petpen- 
drcalan loo queen plane, and find ds Length. 

it a 13) be the goon point; and the gover, plame he 
ransoterebend 4 Gs sarhot teclecty . 

whe niyection of the required ponpardicular all pass 
thera aan bo parallel to the scale of declity of the guven 
nbane whe anyle which at makes with the plane of <oforene 


43 


is the comslamerit of that be- 
tiveeer thot plane and the gevon 
flame ; tt Langert therefore 
wll be the reeuprocal of the 
Lamgent of that of the given 
plane. 

Drawing therefore 
through a, the Line bo par. 
abel to the scale of teclunty of the plane, and conttestiog vt doale 
of declarcty (O0K.6.), Hus will be the projection of the cegeuned - 
preependucular. She pont 0 uhere t pice the guven plane is - 
frend by (Prob. 8); and-ita tuse Lngth bry (Ooet. 6-). 

22. Prob. 10. Fig. 13. So find. de angle fdween a Line 





aset ab Le the pryection 
12, 0] feng geven by ts scale of 


el | Shrough any frocrt C(139), 

10) of the Eine draw a perpendicular 
ca. to the geven plame ; by 
(Prob.8 )s and ceonttuc 413 

scale of dackwity. Xeral 4 (Prob.1) the angle at C, tetiveer 





oof) 
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Gy sbting dant bond pnny/ te hoe 
pocoih; ff ot ed tig her. than the one tought; or acidimg of te 
Lwer Shou Oo 2090 & the vfoones fo drown pont hig 
56,67 het, and the inclinaction of the Lime 45 76 ; then 35.75 x 


= 3,575 inl be the diffeence of raferonce f the pots, and 
£6, /5 — 3,575 = 2, 575 thé regucred toferccorce . he converse of thes 


‘ thawsd Ahat the Hrougorital distance leliveen Liv points on 


thet Line whede Affaxeeree of reference <4 3,576 wll be 3,675 
+ 7% = ~ 35,75 fact 

Saya yaa he we nT 
fuer 1 nt wth the patna 
dint oft lias im tli tha lane f “of 


ference ; 28 Ce pragectie of Raerse mens 


She move usual method of egpecteriting a pelams 
Horizontal plares Sime Leet are teroned. the 
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Whe wlone, and: those are usally taken the references of which 
axe errlirce eusorcberd. 

8. Yom a plane guvorr by i teorizoritall, a Cme be dean 
perperiicular to the horwritals, Li proyection on Lhe plame 
of reference wll be alto perpendicular to the projections of the 
Aevezonitaly. She angle of thit lene with, the plane of nef. 
towe <t svcilertly the dame ad that f the gwen plame with 
deawn in the plane and. the plane of reference. Shit tne 
tt on 2his accounit; Leemed Uae lime df yurakerr dedindey of the 
9. of the scale of aeclirnity of the lene of grecitest aetiiniy 
deontteuted twill alone serve to fix the potition of the 
plame Lo which t telorgd, anc to delecmime the reference 
of any procnt of the plare of which the pryje ction 14 given, 
Sor the inclenatim of thi lene and that of the pllame are 
the same; and. al the torezortals ane pecpendicular lo Lhee 
Le of greatest decliry the prot where the Aovigortal 
drawn Lhrough the giver progection of a prowit-cuts that 
toviyontal, and therefore that of the point. 

(1000 She inchimation, or dechirty fa plane with the 

| plame of xeference may be caprrested nv the tame way at 
the enclimation of ite lime of gueatett declirity, Shus a 
dame one jourhe; lane & wordy on onty plone of 


Aare .Ubaad. enprett that the matical Largertt of the arse 

evel weyecoterrted by the fractions: ; % and }. 

tt Ks Hocsontal diilance between tro trocigorstal 
(alas, the angle of which <i geverr, care be found. ox 

the Jaone way 24 thes ) dtkaece betiweerr Live 
wnerls ofa. Line the enclhination woke. of whch <4 gevert 


hovugonital d-Hamce 4, ths dare frachion. 

a2 obo ditlirg with Lhe scale of declinity/F ig. 2) fear any 

tthe Line of a plane, tis alwayd vepustenLed 

by tare me parallel Lnet, duawn rene each 

her, arr cotied at the poirtt of devetion, 

where the references are wetter, 4 thot 
ald. 





2) 
15. Prob.4. Fig3. “Poona the nrojedions oma, neler. 
rnceb R Awo Limes rok unierbect Lo find the amale bévecondrem 


§ 

Lit ab kh the pre. 
ra jition of one of the Lines, the 
/ . (70.30), ama /#,90), Secrag frre; 


/ \ Od the pryjectign of the other 
t | Lore, ( 10,30), aord, (5,0) Sacnig 
7,0) — ke we of Liv of ite . 
/ : ; 
| you \ froced ; [12.80) teing the  fogu 
° aoe of otecsection of the tivo lin 
Lores (Ont. 6) a point Having Lhe tame neference 70). dhe line 
joiriray Chase lion points willl be havigerital, ama propected crite i 
Leute Length ; takeing thus lime as the base of the tuangle of which 
the clher two dtdes ane eetpactively the Ceue largths of the poctions of 
the tive gover, Lines projected. Sétavecn, 10, 30), and( 7,0) ( Act 6), the 
arugle at Lhe wetece wll be the one required. 
14. Prob.2. Fig. 4. Jmough = nent Fo dnawa Line, paxalll 
a given Lime, 

Sat ernst, bathe past 
of the pont; ab that of the given 
Lows of which the lwo points (10) ; : 
amd (0,0) are Anower. 

Sheough c ceauwerg CO fear 


callel to ab, this will be the puro. 
’ mo) fr fron of the cegeuned Lene ; as 8 





Fig. 4. 





wey tthe tame at that of the giver, bine, ct iol be only ne. 
ty Lo sé of feom c Lawards d, the same oittance at bolewcen 
jand ‘9,0', Lo oblaun a pocrt (9,60) ; as far above [ 7:60), ab (00) 
hove (740). 

Prob.5. Fig.5. Shrouah o pom ma plane ho drow a line 
be plane witho queen imcimatien . . 

ase ed fe the wale of deol. 
ky of the guven plame, and 2 (s.50) 
the gever pont: : 

Draw the horigentil of the 
plane ($50) wtuch pastes thecugh 
ab {7,0 | fhe payin of the ne 
prccedd Line wl past Hrscgh a, 
and the portion of t Satiocen the 
tre Hocegorttals will be egual Ooas; 
, diftmens of hen references divided by the feaation which, we- 
wuts Lhe enclimalion of the neguiced bine. Yesebing thorefms 
LB, an ace, with thes ditlance ata xadigs, and yocrung the proont 
here At cutg the horyortal (7,0), with a, thes wilt be the pes. 
om of the veguired time. 

Prob.4.Fig. 6. “dooving thee nots of 0. lame Lo cow. 

ds hovigoritals ama bole of Acclinday. 

Sat & (11,0), b,14128), and C( 1,5) be the thees procnts. fo 
lowest a with the other tw, and fund the inclination of the 





Loves of yumction ( Ott: 4). 
She Lines sourung ths dane we far - 
errceds om Lhete tivo Lined well be | 
Hoegontall of the regucred plane, 
% She soale of ct dackiv ity wll be 
rh fred Sy sig Li pg 
yA ‘ooo dicular ty the horezoretala, ace 
chnny ig the frances of the pit 
where t intrusecls them. 
1% Prob.5. Fig 7. So $ind.the howgordale of a plome passed 
Bough a query Lone and poxallel to amother Lime. 
eset ab, ana cd, hole 
Roma poret-( 1.0) » ow - Cd 
draw a lene (Prob. 2) paral. 
Ll tr ab, and by/Prob.4) 
c plane of Hus Line andea,; 








these coll be required horugortal 


18. Prob.6. Fig. 8. Jo find the hovigontals af o lame the 
rie of which ib given, ond urich pated trough a gwen, 


fe va fe the alo deity of he gnenlne 


a 


en batwwears nowy Live of 












Fig 3 _ | Cheon - Ak 11 Lf fe 
wm cpual Lo the cuffimerce 
b. 40.0), for exaonple, 


f anlt be sory mscetiany 1 daseibe om nny vthen prin, asa 
(13,0); oc Afle.o), an are ofa uncle, swith a aadint equal te the guo- 
actt publ mentioned, and te draw a tangent fe this axe from. 
Af any other hougorstal, as/ 10,0), a5 negusrad , hash svocelal 
net sntteesect the guvert Line within the limita of the damweng; 
any Live pots, pat (1x0) ran {10} for eaneryple 9 6 
calulated as above; a tne drawn lange th axel, will 


19. Prob. 7. Fig. 9. Having the horigowtals , wv 
of dedindas of two planted to Srmd then ucersedtion . 

for the prints whane amy ture horgertale ab (ri:e)and 

(Mey in one plane intrest tus coretponaing Korgortals of 
Lhe, her, and te Ene te found wth Le Be prapictions 


ascd,cd, (Fig. 10); these 
prlame haweng the same 
references / 12,0), arral (14,0) 
as Mio coveetpomaiing A Aor” 
4ontals un each of the 


| 5 geverr pelames. She 
sgl . uctersectiored of Lhe hor- 
gontals of the arbitrary plane with, those of the geverr planes 
will determine ive lines which, fy he rmsd : 
intctections 05 deteumiine u point connor tithe these planes 
ana bee a pont: of the wntertection of the tive geven planed 
Mitumumg any other two parallels ab, ab, at the fovigortels 





” 
tthe these planed ; and josring 0 and. 0' by a Line, thes will he 
one pont, at 0, wll be Jif ffrcceret Lo dleronine Lhe sertarteclio, 
at ult pryection wll be parallel to the hespritals. 

20. = Prob.8. Fig.i1. So fad, where a given lime pierces 
a. ganven plane. 
9 






of the givers plane, oamso Coe } 
4 powell Loves mbiaiby hi 
Sh line ofntmtation mn 
"hs pact What tt tags Lo lt hha , 
ton of the required port. 
a1. Prob.9. Fig. 12. So drow from a guven poi a. pecpen- 
dicular too quven plane, and find ike lonath. i 
cleat a /10) be the given pont; and the geven plame h , 
cepresented by Li sealeof decluity 
She projection of the required pesperdicular uxLl pase 
plame. She angle which t makes with the plame of reference 
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es the comslemerit of that be- 
tiveerr thet plane and the given 
flame ; td tangent therefore 
wll be the reeuprocal of the 
Lamagerit of thot of the goven 
plane. 


Drawing therefore 
Through a, the Lnebo par. 
Mel to the teale of declinty of the plame, amd contlusting a seals 
of declivety (OWA.6.), Bus will be the projection of the cegeirad. 
perpendicular. She pont 0 where A punrced the guven plane és oe 
found by (Prob. 8); and-ita tise lngth boy ( Oot. 6..). 

22. = Prob. 10. Fig. 13. So find the amale hdween o. Line 





alot ab £ the projection 
of the gwen line; the plane 
may Feoreg gover ty es scale of 


‘el . Shrough. any front C( 12,0), 
00) of the Lime caw a perpensioular 
ca. to the geven plane, by 
(Pr0b.9.), and comtlucd 3 
scabs of dackivity Hora 4; [Prob.1) the angle at , tetween 
the given tine and This perpendicular; Us wilt be the comple 
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23. Prob.t1. Fig. 14. So find the amale fdween two gwen 


planed. 





SE (8,0), 
and (910) te Livo 
horaontaly <r 
cach of the planes 
and ab thas Ene 


of crrtercteclion. 
Shrough any 
front C(8.q), of 
2b, pass a prlare 
perpedsecclar b 


at, and contlucd™ 


[Prob.0) sts scale of decliucty. Kina the port ™m,anmdn, 
srhtre hocegortal (710) of Mhut plame , (Prob. 7) s prrscced Lhe 
fy the tee lengthé of the Lines between me, and nce, and 


24. Mb other suxfaces may Lhe the plane, (QU), | 
cunwed cuit prom Lhe ty eguicittant torizental planes , 
Leysther with the rofirences of thete curves; as many of thote 
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In the more demple geomotrioal surfaces, a tumgle horigont 
al unre with, Lhe pryection of some pont; oe Lime of the surface 
ull alone suffice . oor example, lhe cone may be represented 
4y the pryzection amd reference of any cucve aut from ut bya 
Aorigortal plane, with the pryection avd reference of <a 
vertex; a cylinder by he pryection and reference of a Lhe 
and that of Hi great encle parallel lo the plane of reference. 
28. She application of this method of pryection ts the soliton 
of the utual problems of tangent ana secamt plames Lé geoméler 


cal surfaces J of catceme ti 203 / Atngl eaample wll 
fe tufisiert 06 show this amd Lo deve at an Llutleation 
of other cases. £ 


26. Prob 12.Fig.15. Shrouwah a lime Xo yass o. plane 
Lomgetl Koo syhere. 

abet ab be the projection of the geven Le, (20,0) the 
al queat circle , Lhe pryeckions of these beng guven. | 

Qeaw from the pont C 20,0) of the gquven Eme Liso 
Tangent Lo the pryection of the great excle. She line 
fg, Anon through the points of contact, all be the prryeck- 
con of the plame of the circle of contact of the cone, whote 
welee uC, uth thetphere; and the pount i (22,0), where 
fo prolonged entesects ab, will be the prsection of the pun 


™= 


Aur hinds, aaprett thst the natural tanger of the aregle 
betiveen the planet amd the plane of relererce are respect 
curcly represented 4, the fractions’ , 2 and }. 
11. She tormontal duttance behiveen Lvo frorcgorctal 
f plane, the angle of which ot gewery, can be foured Lou 
the tase ws ad the let lixerce Aatweerr Live 
et 6) yang ifs apne of we 
Jong ta fy eh dame faction, 
A airgeuih the seals of dechoity/Frg 2) peor any 

bne ofa plane, dt always xepreterited 
Gy tact pt ba draws ear each, 
Cher, aca cxotded ott the procrts oft duvetcon, 
cohere the rofaenced are wether, by thot 
hnel whe ane pockons of the corretponaiong 

yoottal. 

ane pe ee Lhe 

ann tolved. 


15. "Prob 4. £1g-5. “Poowina the proyedions ony nto. 
races of Xu Lined Hak indersect te find. the amale héweontInen 





8 
Lt ab & the pro. 

esti one of the Lines, the 
/ 7 | (10.30), ama 4,90), Secng jroo: 


/ ‘ od the projection af the other 
\, | Love, (79, 50), anal, (3,0) bacoig 
a ee the references of Uivo of its 
yon \ . fowls 3 [10.80) becmg Lhe  frorge 

Sora on each of the 
Anes ( Oot 6) ) «nowt Haweng Me dame mefecerce, 10). oe dine 
the sther tus tal oe ep theta lela ofthe vceniy 
the Live gover Lines prajected Sateen / 10, 30), amd( 7,0) ( At 6), the 
arugle at the verter wll be the one required . 

14. Prob.2. Fig 4 Troughs « point te snow o Line paral t 
a given Line, 


ahase) 


Set c/1 50), be che page 
of the pont; ab that of the given 
Lows of which the Livo proierte (1,2) ; 
apra (9,0) are Anower. 

Sheouagh c deauwerg CA fear. 
callel to ab, tht wll be the pro- 
. ro) fr for of the cepuured Lins; ad 8 





%@) : O 9 fo) 


declarity is the same as that of the gven Lne; ctv be only ne : 
cstacy Lo s6t of foom c towards d, the same aittance as belwean 
(770) amd. (9,0), to obtaun a pont (9,60) as far above (7160), ab {as} 
is above (10). 
18. Prob.s. Fig.5. Shrough o not ma plane Xo draw a Line 

| unde plane wilh o gwen imcination . | 

Sef ed fe the sale of deck. 
ly of the geven plane, and @ (5,60) 
the gen pont: 

Draw the horizontal of the 
plame ($180) which pastel theough 
ab/ 70°. She prycction of the xe - 
prusced Line wll pass Cough a, 
and the portion of t Satiocer: the 
tro horigorttall will be egual Cutt; 
tothe diffeonc of ther references divided ty the feastion which xe- 
presents Lhe unclination of Che regured time. Dererburg Lhovefon, 
from Q, 0 ace, with this diilance ata radesd, and yacrung Lhe powwt 
b, where ot cuts the horsontal (1,0), with a, this will be the pas. 
jrttion of the reguued tne. 

16. Prob.4.Fig 6. “dovrna ine pots of a. plane to con 
Set A (12,0), b, 15,25), amd C( 1,50) be the thees pocrts. fun 
the Lowest a with, the other two, and find the inelinetion of Che 





Loves of yumetion ( Axt-4.). 
ences on thede two Limes will be 
fovigontals ofthe requsred plane 
w oe : | She goals of ts aclu ty sol be 
As found ty drawing a Line porpre 
A Yeon dicular to the torixontals, and 
~ : wucciatrg the referenced of the prin 
where tintrrdsectls thew. 
1%. Prob.5. Fig. 7 So Sind the hounordale of a plane passed 
Kucough O gaweny fine ama parallel do amotne Lime. 
cSet ab, ana cd, Lethe 
Roma pont(0.0),0n cd 
draw a lene (Prob.2) paral 
Lf to ab, and Sy/Prob.4) 
¢ plane of Hut ne anded; 
these coll be required horugoritals 
18. Prob.6. Fig.8. So Sind the horigonkale of a. plane the 
rie A which ib given, and which pases through a gwen, 





of my 





Sat bd £ the deals of eclivity of the given Line 


Smee the horizontals of the plame must peass though 


er) 4 batwweere srry Lave of 


Fig. 8 Ww Cheon (Akh.1) uni fe 
Ye) Aes) epual Lo the ole ffwersce 
pie) ar \ inclination of the ralans, 
b/ 4.0), f° sxample, 


ot will be semrply racesiany fo desmethe fom ana, thn print ase 
(14,0); 0% A/loo), anare fa uncle, with a xadius equal te the guo- 
lieth putt martioned,, and te draw a tangent Lo thi axe from. 
Af any other Kouzorctal, a5 /10,0), 5 xapusrad , whisk woulel 
net untusedt the gwen Ene within the limite of the duouweng, 
any Live poms; as (12,0) yard (14,0) for example, onay be tahen® 
as centres, amd two aret be described from them, with wudii 
ealuated at above , « Ene chawn tangent 2 the ancl, lt | 
he the required Aorigorital, 
19. Prob. 7. Fig. 9. Paowing the horigortals , ov the 
of decliwiky of two planes to Simd their ndersediion . 
por the points where any Live Aorigertnls as (12,0) and 
(14.0), wv one plane untectect Hwe cotred ponding focuortals of 
Che other, and the dine te four wll be the prysctiorr of | 






ascd, cd, {Mg 10); thes 
references (12,0) arral (14,0), 
ads Lio coveedpuonding A foc- 
gortals um cach of the 





goritals of the achirary plane with thot of the gevers planes 

will determine tive Lrres which, tung the enteesectiond of © 
smtectectiore 0; determine a point Common tthe thes plumes. 
and therefore a port: of the wtecdection: of the Live gevenr planed, 
Mitecmumg any other ture parallels ab, a'b, as the frovegontels 
of ancther arbitrary plane; finding the proint 0' common 2 
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cs the comsplemnerit of that be- 
tiveerr thet plane and the gwen 
flame ; td tangent therefore 
Lamgent of that of the goven 
plane. 


Drawing therefore 
Through a, the Lnebo par. 
aLMlel to the teale of declixty of the plane, and contlusting 2 soale 
of deckivity (O0A.6.), Chit will be the projection of the ceguired 
perpendicular. othe pot 0 where t punce the quem plane és _ 
found by (Prob. 8); and-ita tue brigth by (Ont. 6-). 

22. Prob. 10. Ftg. 13. So find the angle hdweem o. Line 





Set ab £ the prycction 
of the gen Line; the plane 
12, 0f teeny gover by ws scale of 


el Shrough any front C( 12,9), 
00) of the Ene craw a perpenaioular 
ca. to the geven plane, by 
(Prob. -)» and comtbtiucA tt 
scale of declivity. Piro by[Prov.1)the angle at o, between 
the given line and Lhis perpendicular, Mit wilt be the comple 
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zs Freeiz Fig 14 -# imma the amale belascon Luv0 given 


SH; 8,0), 
: ? » : and '9:0) te Live 
fs-4 < : ? . Aoragertaly cv 
Stach of the plane 
*, Pad | wt ab ther Lne 
Se of ertedaction. 
>. “= xs Aremuaghany 
7 Te frount-C(6,0); of 


ab, passa plane 
rs frercpremdiccclan bb 
> ad, and comet 
Fee 9 8 wp nelnty Wine hs noes m, and n, 
mts Agel 7 7 Bus Sore Prob 7}, pieces The 
Sit cw ele | ot hmm wll hth, fase of a ti 
ary. Be arene af Bie oneten of which will be formed 
~ Oa Ane wpe x of Lmce belevsonr mc, and ne, and 
and x See cae ~ten wool 
24 -0L + ne wvtglaces ~ay fhe the plane, (AK), be 
nyt pereneT a Se me eerah rows por the nlane of ceferonce of the ; 
Rasew MS pt tue os torment Cant Ancugental plames ; 


a 


Reena! on “ot awe av ~~ & eepeasd-22 Le deLowenine afl the 
aA w & » 4 free fweyce ae. 4 RACER LY - 


Deelior wn? He tg Geren yy these Centered: ad my of these : 
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In the more semyile geometrical surfacel, a torgle horigent- 
al unre with Lhe proyection of some promt, oe Lime of the surface 
wll alone suffice. oe eaample, Ue cone may be represented 
fy the pryection amd reference of any cucve aut from ot bya 
Aoriorital plane, wth the prysction and nefereorce of <a 
vertex; a cybrade by he pryection and weftecerce of a Lhe 
curve, uth the proestion and rylercence of one of its aght dine 
28. he application of thus method of pryection ts the soliton 
of the utual problems of tangent and secant planes 16 geomblec. 
cal surfaced cs of extreme demapliody. A single coample wll 
he tfisient Lo thow tht and Lo dave at an Lluttation 
of other cases. - 

26. Prob. 12.Fig.15. Shrouah a line Xo yard o plone 
Lomgel Xo a byluece. 

abet ab be the pryection of the geven Ley (28,2) the 
reference of the centre of the sphere ama thot of ati hougont- 
al geeat circle , the pruyectiont of these beumg geen. ) 

Draw from the pout C 20,0) of the geven Live Lusso 
Tangent Lo the pryection of the great ercle. he Line 
fg, droaum through the pont of contact, wll be the prosect- 
vertex uC, with thatphiere ; and the pout t (22,0), where 
fg frrolenged emtersects ab, wll be the projection of the pot 


L 


~~ 


sg pominn 
tangent tthe 
onime the eepustred 
plane She 
( prestlion of the 
Langent, prom i, 20 the cercle of contnat may be clatremened by 
cevoloing the plane ff the circle of conttct around. ii horizontal 
diameter (20,0), writil Lis parallel to the plame of reference, anc 
foorr the point m in thit plame, whish wilt be found inthe 
rerprerdioular aeaswn feo t a £6, amd al a olittamce fromm i epual 
20 Lwo urns, chawing a tangent tothe reveloed wicle; the promt 
© (2010) where thes Lamgenst exts the Horigortal clanmnctor (29.0) free. 
fected on fg. wlll be the prycction ancaferenes a rae 
the pornts © aml 0, ches will he the pagictin 
- ofthe hecjontal so) of the reguired. plane. Other hove, oritals 
and the seale of declivity of thes plame, can be cendlily obtained 
by the usual methods. 





/ 


>] 
fact, and the pont O tohere t purrced the hougontal plaere/ sore) 
Cam be obtaimed by an, eaty saboulection ; fy forcing fort the natu 
Lo the contes of Ahe circle of contact, ara the Langent from m 
16 thud circle ; ama reat that of the angle belween mp and the 
wedical mi ; suddttiiling thete im the formula for the Zamgent 
of the dffarence of twe angles; the cetult will geve the natural 
Tangent of the angle imo télween the vetical mi ana. the 
Lawigert line Lo the curcle of coritnst 
27. olhus method of prycction 1s move particularly aduaitinge, 
ne wefpredertlatiorre ee Lhe thes 
Gh pan engin aed form thom, ty 
surface igffuunitly aceucate fre Lhre biotin mew. She 
usual method of dong thes ot to takes “ve contecuctione foes 
Jere and move a uight Line to al Lo untertect them, and, er 
cach of Bd contecutive potters, fe perpeniiulac Lo the Com * 


deeulive Lamgents Lb one of the ourved y the epproccues harg 


20 


ssa taher for thas last condation , 
of en Fig. 16, foc 


Fig. 16. coample , (610), (10), 83% Bee 






cgontals of 2 tuxface, the 
(oraf Coral (710) rag he we. 
Jura; Lhe podcon of the geretaTen of «which, atamy font 
of the upper curve (7,0) will be déleemined by constucting thee 
Horizontal Lang evit at that pont, at B, for caamyple, acral 


drawing tb perpendicular Lo Land untertecting the lower caret 


She postion of the gereratecx ab’ ot any other provrrt- Bad 
conttiuced in Lhe manner. . . 


oh oblaim any aueee of the att ficial zone coalaconade. 


ate Lo the Luo cinectecaes, ut will be omby mecestary td contbiuct 
Be Horegontal of the surface [660), for caample, wll beset 
28. - Prob 18. Fig.t7. Sumgh «given powrk, mv a 
wodical plame uibriichy indierseds a surface, Ko draw o Lomgent Ko 
the eave of intersediion of the plame amd suctace. 

olet a (5,0) be the given pout, and ab the trace of the 


2 
wilt he the pryeclions 
alet any } 
tne at ac, benow - 
caso theoegh oy 

| arrd ts seal 
he conttiwoted , and letthe horsontal limes be deaun botiseenr 
Me frees Reweng Te torre wfecened © 88 and ab where the 
onahe difecent angles with ae, and the one ad | 1, 2) whack maak 
the tmallett angle with it; will determine onthe curve The 
— hangertial pont. So How Lui, contteuct the scale of declivch 
of the Live hud found, of which a | 50) t the pryection of one 
promt, and (7,0); on ah, the Langent pont, another. Shed eb 
omotl neatly adore, %& dhawing through Lhe proce /1010) (910) 
ofac, Lined parallel Lo the hrgortal (7 0) aarat fending whee 
emtrecsecst Ab, in which the required tangent ull be 
frroected Comparing row He references of the pocnitd on the 
dine putt foumd, ana addumed at the negusred Langent; ww the 
the ecfecerces of the posrits of the ounve honing the tame pao. 
{clans ot will at once be evident that these two Lined Have 
only the pont pryected em (742) om tomvmon, and. that every 
(hee promt of the ught time cs eaterior Wo the curve, and | 
therefore thil Line must be Langent te the curve at the point 





’ 





29. Prob. Jt. Fig. 18. do contd the clement of GL CONE, 
with o que neler, which shall envelope w quem surface - 
- wJS2t'/12.0) 4, be 
‘ cA 0 wal 
! 7 . Jo? Poe gover turfiace ; 
aS tee fos 7 aod a/ 6,0) the fro 
“Phy dition of the eesilee 
\ \; Phe of the cone. 
‘el x0) Com a, draw 
\ ab, abhe as Ge 
avy 
tiaces of cortical 


planed urhich, patl Cough the vetse ard cevtectect the tur- 
free Gonttuct; ty Prab15 the tarrgertts, from a tothe 


50. Prob.15. Fig. 18. So Sima. dhe eucve of irdextection, 
of 0 cone enveloping a, gwen buxhace by oO Froviggrtal plame- 
Poaemg found, by P-0bs./3 and 14, the element 
of the come, ana. constescited the seals of declinity of cach ons 
by pocning the procrit 0, 0', 0". Aaneng the Jame 
ad the given Horgontal plame, ad (9.0) for example, thi) | 
oll fom a commected Lene mo0'o n, which wilt he 


s 
en 


34. Prob. 16. Fig.19. A mikes, utlendt of surface being 
given, amd ov noun ealerior to iX, Xo Simdthe Limits within 
which planes man he pabsed. trouoih this pom and Lic above 


Set a/ag) 
hethe ger 
front fre] {nd} 
bs, He hove 
joralaef te 
Gover sanfece 
the Lemitief 
which are 
the sector 
Cortaued 

within she are BDC, and the Lvo radi AB, and ac. 

Saking a at the vertee of a come which, shall envelope 
_Probetsandis. Any prlame that cam be patted. tangent li thet 
y~ and whisk shall not untersect the turface within the 
peyen Lord, will datiofy thee eondctiond of the Frob. 

Prom the paiition of the vertem of the cone with netpect 
Lo the Jurface, at will be teen Cat 2a Aorgoritil plane, purdéed 
rough Lhe vertex, well cut feo the come Lio hrorigoritalah, 
ard 2b /1,0), [we fest of which wcll be tangent Lo the tor- 





ry 
gortial euve/ t,0) of the surface , and the second ab, will pcerce 
the terface, hers the Limiting are BDC cuts the dame Aor - 
jortal curve) ; ant that all the elementa propected within the 
4s Bab and Cab will Le below the horighntalplame/ss). 
Nowe, of the na aan 
the vertex, they will form two portions of comet 
Jaone elements at the potions below The wetter, and ut 44 
setlerst that-any plane patied tangent tothe lourer partion, 
as baB, , within ome of these anges: wll heave Hed portion 
longed elements, above ct; ard, on oxdee thet thet plame shal? 
satiofy th conditions of the problem, t mutt alte have the 
proctiont of the come within the atgles bab, and bac, 
also below ct- Shee tame reasoning applies te planes pratied 
Berger te Te partion Ye come 0 eal Yeh he 
two angles. Mts thersfore evictent hit 2 plame, which 
thal tatinfy thee aorditiond imgproded ; onutt Leave all that 
proctisn ofthe sone which lasnhove the origrttal plane; 0s) 
A the veitee, below dt, anat all the prolonged prertions, om 
wetponding le the portions below the plame/%,0), above i. 
Se fond amy such plame; Let the cone be wtertectia 
a horgontal plane, ad /9¢); ty Prot 15. Shut plane toll cx, 
fesm the pottion of the cone within the angle bab, & Ceeret 
of which ron ' ah the progection ; , the Dwo tateems pointe of thi 
curve, within the Limits; teing at the pocoits where the how. 
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portal (9,2) of the surface cult the Limiting aro; twllalyo ut, 
from each of the prolonged potions, a curve, the one mriana .- 
the othr m'r', the calseme proont m of mv being on the prolong. 
ation of the extreme clement aC; that wm of the other on the 
eatreme element aB, onthe other «de, prolonged. Sbaving 
aimed teete tree curves, let tamgent Lmes be drawn, fewn 
the prowrts m, and m, tothe curve no ni. AM plane patted 
through either of these Langenlt amd through Lhe corre 
sponding thement of the cone QS, HAS’, drawn through, the 
Targerttaal pont, will be a Lamgent plame tothe cone; and 
at uther of these plames urll Leave the curve non' on one 
side of it, and the tivo mnves mr, and mir’, or the oer, 
curve below it, amd the portions corretpondimg to the other cures 
Phe dame ill hold true forany tangent plome tothe cone along 
any clmenit chan between the port Sand §'; sence the tar. 
fort drawer te amy point of the curve non, teliveeer the procnt 
Sand 8, Ml Lave Lhis curve on one dite of t, amd the sther two, 
mr and mir, eotticely on the other. 

Shs tivo trorgontal clemenita ab and ab of the cone will 
be parallel ts the attympstetes of the curve n on; amd-their lanes 
of prolongation beyond the verctew will be parallel, on Lhe manne, 
Ls the attyengitoted of the two curves mr, amdm'r'. 


Oa. Prob. 1%. Fig. 20. Through Oo quven, Lime Xo sro.bd | 


a nlame Kamgont Xo a, burface. 


a Stab £ the 
faipiction f the gover 
Cire, ana. (16, 0),/9.0) &, 
Surface. 
Peo the pes 
on the Line, at (10,0) 4%, 
@ draw lines Lamgerit to 
, the Aocczortal exoves 
the Jame referenets; the tangent which onathed vcth 
Gor Lt the fcjpotl tangent ) beth ons which 
makes with ab the leatt angle; fron the other pocrtt,/ 9,4) 
of ab, naw “inet parallel Lo the Camgentt / 10,0}, Lhete Liret will 
Geum the plane What contains us tamgent and ab, aed. 
the planed of the Aroregorticl ccrves (950) {41 0) B; but, Knee they 
(frit cattriar Lo the curves, ut folloud Chat their plane ali Let 
curve (10, 0), where t touches the terface at the porect of contest 
of aa frorigoritial’ (10, 0) with, AAs Curve. 
an “then the bine ab (Fig: 21.) <1 horaontal, Lt Lao - 
gents be drawn to the horizortel eurves and parallel & ab. 
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Shese Tangenti 


\ | eo von e ora te regarcled ad 
wore PO ements ofa yl 


4a) ender which eowtlep - 
Ry ' ed thre surface, the 


Eb.0 
er Ne , tangent plume Lo 
ng sotuch wll be tanr- 
a 
gent lo the Jct face- 


Diifemad the lament of contact of the plane and cylin. 
dex, Lit the eyliniler amd geven time be entersected by am an. 
tetary vectical plane,od. hom the point 0, where the 
Lore prerced tht plame, Leta Langent Lné te deawn tothe 
Once cut from thes cylinder by the plane, by Prods. ie rnout 
of coritust will déteemine the position of the clement of the oy 
Ender along which the plane, through ab, wll be tangent; 
tence the tangent ts the curve OU, with the Lime ab, wll déter- 
. 5% When thelne 
Ab/ Fig. 22) <t4o near. 





26 
Sttany pot of the bine, as 0/70); be taken as the ecthe 
of 2. cone enveloping the dunface; a plane pasied Lhrough the lin 
and Langent to the come wll be tangent Lo the durface. 
Cina, Probs.14 ana 15, Gre cave mrn cut feom 
thd cone ty the torcyordal plame (4,0) 5 from the pocrit/$.0}ef 
ab draw a Tangent to thit curve. Shut tawigent, with the 
lime ab, wild deteamune the cegusned plane. 
33. Prob. 18. Fig 25. do findthe intersection of a plane 


Fg2s. Ko 


: . alat 10,0),/ 9.0) B 
‘ea) &e the Harigorital cusves 


| \ ne | of the susface, af the 
ey | *) — steake of declirty of 
: “ | sco) = Lhe plane. 
: St =, 8,0) Deaw the Roce 
a” having the Jame cafe- 
erveed at the fovigontal 


curved; the points of emtedection of these lines, im their nedpeciewe 
planes, ull be pots of the required etintegtion . 

When ts desired t farclapovnt of the curve off peter 
section ntermediate 49 to horigertal surped; of the reference of 
the required port s fuaed, twill be necctdany ta aontBnect 
[Otct: 24) the horagontal curve of the surface, ana the Kovgen 
tal of the plane Kanyrg thet reference; these wrtortections cond 
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gue the reguired pont: Sf the reference of the vag used proto 
os rot fumed, select on the upper amd Lower cunye an are off 
tach, horegortal eure such that the chords ab, andea of these 
accel thall be parallel, the anret bung to dmnall, and Jo placed, that 
the Leapyod ad may be taken ad The portion of the gone cor. 
onthe de ha. Mow ab and cd onary $e regaraed ad the 
horizontal (9,0) and (110) of the trapezoid. She points m, 
plane temg joined, the ine mn. ull be the nitersettionol 
the plame and Leapesoit, ane the prowct 0, where this ling 
uals bd , will be the one regusced. e 

She frloweng problems will acd as. Mstations off 
the preceding subject im cts application to the daloumination 
and declmation of limed anal 4 
34. Prob. 19. Fig. 24. She plane of Ade oY 0. work the 
udlerior Line amd seole of declwwity of Xb kernre-plein being given, 
Ko conbhieuck the plone oy the comport - Alone ond ih fot , 
also Ov Kom of a gwen inclimalion along the rampart slone 
Lroding from the plane of aike ko tne Lere-wlein. 

aSE a [74,80) ama b / 76,0) be the wefererrced of Lise fyocms 
on the exterior time of the terre-pleim, ama mn wt deale of 

ley ; let the rampart- the be yy, the declinty of the 
romp. +, itd with 4,30 yds; and the plame of tite be horgent: 
tad amd. at the ef. (60,0). - 2 


a 


campont- tape by. 
sng inthe plaice 
of tite ewill be hoe 
gertal and. ult 
be delecmined, 
[Prob.6. Fig. 8) 
dy fing he 
tne of the slepe 
at the nef. (000) 
Aaving the 
Lue . 
Emes of the enon 
prast- dope, the 
inner tine € d, of 
the eamyp, 24 con. 
Acted, by ad. 
demung @ pont ©, om the foot of the rampart-tlope, at the port 
of Mepartiuce, and deteemining the bine of $ auasom form Com 
the xamypuart- dope Gy/Preb.5. Fig. 8.). Maing found thas 
tine, which 1 alu, the tine of geeart declivdty of the ramp, 
the cation dine ef of the camp ct drawn paralldl to it, and 
ata dittamce 430 yds equal tothe width atiumed for the ramp, 
She horizorctals of the ramp, wilt be perpendicular to thete 
two Lines. She foot of the ramp ce, will bea Aorggortel 


ij 
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bme, deawn through the pot of depastine. Ste topofct dl, will 
te détemimed Prob. Fig. 8.) by finding the nitusestion of 
Lhe ramp, ama the tune-plecm, one pont of urhuch ull be the 
pent B/ 16, 30) ) the ertteedestion ofthe onan tine of the enerp 
She camp, is terminated on the ewtinisr, by pasting 
a plore through ott eatnior tine ef having the Jame dope 
of dete ina lime parallel to the fort of the ramparts 
and the terre-pleem tm one parallel to the eaterior lime of 
the Lerve-plen . 


— “35. = Frod. 20. Fig. 8. She projedtions ond. nelerenceb 


of two points being given, Ko drow a, horigontal Lime though 
one, b0 thot tthe hovinontal distance haiween thus Line amd, 
dhe hor pond Droll fe tee wotical dimfamer between them: 
ma quem notio. 

She solution of this problem cs evidently the tame 
at that of Pros 6. Oc. 18. for Ut a [12,0), amd b /14,0) . 
& the gwen points Jo chaw from bb a hocgontal Line 
a to detache an axe, the cadtius of which cs te the diffeanse 
of weferemce of a and b en the gwen ratio, and then, feom | 
b, to draw a tangent Ho ut arc, whieh, will be the regu 
ed line. , - 
56. Prob. 24.Frg 25. duo ponds heimg given, the ome om 


oe 





the Lure nlomes of 
amy nowt  tholl 
betothre horigontol aitamce Leweenthis roink ond the srojecl- 
Bon dk tue wbertection ofthe two phames, una. guen valio. 
Sat a / 3,60) &e the point in the melined plame geven 
4 8 Rego (90) ke, bf, 0) the thar gwen proce, 
; ff hom b a anarce te deecbed , with a radius the, 
one umposted, and a tine be drawn from a tangent to thes 
are; thud tamgerit willl be the progection of the regucred crater - 
tecliom, and, with the point b, will deteumine the reg uired 


. flame. 





WM Lt wident that the conditions of the Prob. 
ane Jatisfied for the port b ty the condtiunction , and t-cs 
taty to prove that they obtain for the vertical arcktanes 


@ “ 


She frst reguitte in all drawngs intimded Do represent 
nat only the outline of the forms of objets, Sect IB afford the meant 
of detemiming the ewast dimensions of each part, 4 mime 
eer OL AL ALAA GA 
i ina 
which are uther gen or te be found; at one mithod abthough 
tm Mhioey at coccect as tome other may mot in practice te found 
— Le yell at tatiffacts casusber Mitendtion Lo the 
ed, and Xo gue dome demple practical methods. 

41% Sn setting off several dittomees , along a Ene, uhethe 
apual, on comegecad the mol aceuxate method <b 
4y fadt setting Off the enttixe ditlance, anal then the deveral 
[rar ; taking care Lo verefy , trom the seale, the aggregate 
- of the several partial distances; Lhut in the anneacad Frg:, 
whee the agyecgere 7 0ll the paatisal dittarcet too feet, 
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serovar Gy “etry of Marre Aitrervss soo fect; meant 60’ 
a : tom of three equal dittamees 29; then. voitifly 
tomacning 40 ty the scale; scat det of the 255 ana 
veeliiy Me Be meng mg He. 
een « dttence Leak Yd to imal atctoon, 
the follows smth 1 Ee 
Pe i ot ona be orployed; at bach, prom the point 
: “ weg eared, dttaewe <1 to be det of, any arkitenry 
ual set fewer fom thit last pocnt, aw ditlanse 
in the annened Fig. where 2's ts be st. 
a trwasals C, be -_2°____Z,e, rt tan 
“7 30' & b, Aen from b 32 ‘to 0. ° cm" 
"lilanae one Leo cna “pon rere 
a indtead of dhaunng a perpendicular 
othe fist place, 10 the Lina, it will matty tesound mee 
7 note acturcade 
won ahittrrree, unr the one we nney nopeanen 
wen. fang the other Jo hat the ae cotta! ye, 
werk he poser Attance ata radu, thall be Langerit to 
j t the annexed Beg: » a .LtCi“‘i‘ 


withing at Hf ¢ at 20° from ab, Anhee ‘ 

40 ton the dividers, ancl, ty the e, yeaa ve 

where one proomt omadt 4e placed 0 Chat-zthe otek alescrelia 
are will touch ab. Shit method wilt bafound 
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be altumed. for the arbitrary Lines that they thall rot form a 
sory acute angle, ad im that case their prot of ntersection 
ecamyple, im wecling a perpendicular Oa breat a giver 
frocnt, anden Like probleens, ir ohish. ports ane foumal ty 
Lhe otertections of arcd of ececles, ancl be usually mod core - 
veouent, and. bet, to Lake for the eae of the anos the det 
to the anct at ther pont of intersection will then be 60% chuck 
4 sefixient to ‘we accurately the powt shere the Cirral cust 
Sr cases, Lhe Figs. 11,12 f*,( Outs 20, 24, £¢) the achitrary 
Lines ab,alb, ke, Should he to choien at te entotect the hor - 
“gontals nearly at xght angles and 40, alse, that the xetul 
ting Lnes, ty which the pocntd 0, 0' are ddleeninca, hall 
oS, all such eabtd of determining prowttt, aeral, ever 
where a pont ib proched nto the paper by a tharp pont, 
Aull be found will to marh the port that 6 > 
ty a tmall ercle drawn around t with the Cad pene, as 
62% In detmining a portion of a tine, by the constiuct- 
won of two arbitrary pots, the ponits thould be 40 choten 
not bey ord ther. Sn / Fig. 10) for eaoonpley of the 


calinded on either side, beyond 0, 0% 0, ot beyond both ; the 
ea an sa 
y= Ne maantep waging the neaney | of the cotton 
paints, oe Line, theuld h mind. oh ofr / Fig: 9) fat ese 
ample, other corretponading torizerstals tholdl be drawn, and; 
of the Line of mntursection determined. ty the Live procts fatt- 
found in correct; ther port of enitersection alte will fall 
«pon it. aIn/ Figs. 9,10,), the seals of declincty of the Lne 
of ntertection being deteumined, the xefnrsnees of the ponte, 
where tuntercsects the sealed of deckivity of he planes, thoule : 
fe the dame a1 the doone peoeets om the tality f the Ee 
gt Mestre a not unumnportant clenent on the 
when attended 0a, will tubsewe thus end. 
ed met working should he hel covered with clean paper , 
fratted on the edige of the board, 40 at to folal over the dna. 
cong ; The pola which ane ferithed should be semilarky 
(eeKea. 
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Before commencing the dasly werk the paper thould 
$e carefully dusted, and the seales, AAA LLGE 
carefully unpred with a clean dey rag 

hy fu lined of construction ab poticble hock be 
thst necator Vo deteemine the point tought. AWG, 
for example, where a poet t to be found ty the enitertest- 
Of one axe » whisk coll smbeace the pocnt, may be drawer, 
and tit point where the second are would untartet the 
fest bemarhedd, without datorcbing the arc. In Fig. 10) 
antlrad of duowing the evtire bores 8b, Cd ho & would Le 
Horigon tale; and, in Che PAPER , fe posnes 0 aot 0 ig 
oth Su inking th ns tha fatening tains wilt 
Our . 
Cfface carefully all pemedt Lines that are not to be 
inked ; ama tote pants of he pmanent dines which arene 
Ld remain, before commen Lo 0h . 

When aught Limes ane tangent Lo curves, putin nk 
the curve before the night tine; draw all ares of equal uadi 
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at once, one after the Vex ; of several aned are 0b be datercbeut 
from the tame center, Hurl be will to put a thin, bet of 
gull over the point for the end of the diveders 18 rest on, 0 
avocd making a large tole in the drawing . 

FY the cheauing t mot to be coltured with the beuthall 
the linet of one colour should be put in before ai og on 
thote athe Powmmeery 

of one of the bounding lines of a durface us to be 
made heavier than the others, At breadth thould be tahen 
from the turface they limit and not be added Lot; ana 
wher the heany line forms the boundany af tivo tunfases, 

— 10% When the drawing it tobe coloured, all linet Hat 
ane rat to be Uack onay be put in fact with black, making 
them very fount, 40 that they may reewve their appropriate 
coloured after the drawing tf othewite completed. 

Ne heavy bine should be put om until the wrk 

 wcth the Auth 4 completed. 

Wher oll the Lined areim, the chawing should be 
tam roughly cleared with tale bread-cumé, and then have 

tecmenal puitehenrd of water dathed over t, the Ceard being plre- 

tal <n am unclned position Li allo the wate , coloured by 

tea ink lines, 00 edeape rapolly, and net ty ditestour the paper. 
== In using the bush, whether for flat tinits, or goaded, | 
the reguctite depth of tint should be reached by a number 
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Groh an soon fr | et geadad tin, one olny paps 
ET PE 

0 wet with a Or » the durface 
on whieh the tint i4 te be Lud, thee, sth a yh mt 
to dry lay on the Lint. Mook Lil precaution, the hean 

paper, can bs weakly Lacd down. 
72 he Lttning mag of @ daawwcrg thould 
gorse ee fs aad mitpychantind 
ausonberd. 
the proint referred to. When not practicable, a ¢mall 
dotted Line may lead fromm the point to the wefmerrec 
thut ov. AL neferemced, capt thote of hors ont 
Call » are written parallel to the Atom Soccer fe ee 
eit of anyon at wet pu in he it 
es ot Lhe foot, ana se decsimal civiziont af husmainadteht, 
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but to dttingusth coferonced from other rum bers the debignaction 


of the unit ib omitted. 

AM forigontal dittamees kttoeen. pocrtt ane written 
“yon a dotted Line drawn beliveen the priv, with an arrow 
Aead at sack end; where several partial duitameet una right Line 
are marhed, ct wll be alto well to mark the total dittance, 
the latter may be wrtlarr above or Areal the forwren hast 


J SA 
‘_ 10,0— % =~ ~ 20,0 -—- — =, — - ~~ 3833-- ----3 
See —— - — - 60733 - — 


Sn auciting Aorigontal duttamees; ete ara sition f the 
ant <t alwayd wetter thus J [er yards, ( for feet, dec 
Mi the murcbert mutt be enpretied in the tame unit, the 
References and horizontal distances cammot be too 
much mubliglied , im order Lo avec misapyprehentionds, ana 
the results of errors of conttrustion ab well at to save the 
lime that would be taken om applying divided Lo the eau 
eng , to fend , from the scale affeaced to tt; Lhe dumentiand 
MW teale very accurately cond tructed should be 
fred to the drawing Fefore P| cut trom the board; fo 
that the thrumnhage of the paper, which 4 about tm, may 
affect all the parts equally, amd the scale thus be onade 
to cotretpond to the real Lengths of the Lined om the 
ceawing . She seale should be divided accordimy Lo 
the deeemal sytem ; as being mott comuencent Hor counting 
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of. he furstt divition of the seale should furmith the uni 
and alto ther decimal parts, of the seals bears tha 
proputtion Lo the true dimensions of the objeete 
Skis fost devrition ut numbered from night Lo by 
the gero pont being on the right, the 10 point 
on the Cf, the succeeding dictions, to 50 én - 
clutive ; thould tach be equal to the frst divisor 
4e readily teem that amy number of tons, units 
ot fractional parts of a umit cam $e readly 
scale dhould be ling enough Zo guve the dimen. 
Jeon of the fongut lime on the drawing. 

She proportion which the scale Sears t0 th 
Lime dimentiond of the yet should be written 
above the teale, thus Scole one inch to Km 
words, OF 60. Mma the designation of the un 
of the drawing should be annexed ty the Lat 
divtien on the scale, at v0. for yards Qt 


fr fe Pe. 
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ENements K Permanent Fortifications. 
Semenal Considezotions ond Delulrons . 


1 She object as well as the general primipled of both Sumpo- 

and Remanent Sotification are the dame; the ole - 
reittames Lo be obtaumed, and in the means ty whieh each 
atlacns 2 object. 

She former aeccdes om Md measures, mmodt preguoritly, 
from a hasty glamee, conployd $x bt ends the means most 
reatlly found at hand, anol proposes no fag her alegre 
of rescttame than to heck an open atiank, ty vemaleremg 
every approach of the astdalart tatremesy precclous, anal 
| foreung him to purchase at a bloody cost tach, advantage. 
M fimals dd applieations im the hourl 7 tangeng works of 
fon aumy on amnotion , Ad creations ceasing Ho fe of yarther 
eonportamet to the abdacled Jo Joon at the Seeme of conflict 
tb theffted. 
| She latter, on the contiary ; weeghs dele berately alt 
4 conceptions, and dadinmineds on nothing but upiore 
thonough cnvettig ation ; selects Wh meant with minute 
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cant, ama with a view Ho great durabelity and ttemgth 
in Bt designs St propoied not only to frtlam atdaclart 
tr every attempt at open attault, hit to conttrnin firm To 
telreme circumd peclinn tm every movement, faving Hom 
no other road, %o gaum fit ends, but the Lidiont, laborious 
amd codtly operation ether of a Rage, ova Mbchade . 
St Looks, in tt pland, only to those pots which are 
of permanent unpotanel to the tafety of the Sate, at the 
great avenues of tt inlamd and maritime frontioed, whack 
2. ML the dofeorced of a poictrion Aaveng one 
actercttied permanency amd Mrength are tomed ow - 
wand Gothuntond, os Sermoment Works. of the pout- 
ton thus Jecured 4 am enhabdted one, ata ety, or Loum, 
at receives the appellation. of a Soriuess, of the work 
fort defence Ls Leemed a Sou; and uty defereors 
‘5. che fect the object im ew im the exclion of pe- 
manent works, the port to be defended onustt be encloded 
within an unbroken Line of fortification , of tuck Huong 
of profile at bo frustrate all attempts to break trough it 
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open atdault, ana Have the diffrent pants of ct plan 

40 combuned: that an, enemy cammot approach Lon any 
pont without beng completely exposed to ct Pre. 

4. Nt the relief and command that can be ordinar- 
«ly gevem To Lemprorany works are intufficient for these pur 
froded, emgunrecrd fave been obliged Lo guve greater theength 
to the profiles adopted for permanent works; and, fi 
Wht end, have elevated ther parapets above the turface 
of the Je occugued ; on a tgh and bead 
mound of earth, Linmed a {PL I. ig. 3.) from 
the ton of which the attatled have a commaniding visu, 
and cam Jweeyr thee fire all the ground catercor 
the defemees; whilst they have the thebter and usual 
advantuges afforded by the parapet, which borders the 
tale of the xampart Arwantls the enemy . 

Ditdh 1 abo placed, which subserves the dame ends at the 
like conttuction um temporary works; furruthing the 
earth for the rampart and parapet, ama presenting with 
them an obtacle indurmounttable by ordinary means. 

6. She top of the rampart in the rear of the parapet 
<s Hered. the Seur-phin, affords convencent space for 
the Loops, mouth and mecedtany mamoevres or the defence. 
She earth of the eampant deseends, ty x unaform declivity, 
temed the Soownnank- sore, from the Lerre- plein 16 the lvel 


behind t, timed the Sorsde. Inclined planes termed 
Rooms, which are utually placed against the namypart — 
slope, connect the Levels of the parade and tanre-plein,and 
derve at the Limes of communication Cotween Dem. 
V4 She face of the hiteh Lowanrds the rampart ct revetted 
wilh a wall of matorey which, rited L thy hvel of the foot of 
the catersot WP the porapt, and tubtant lhe pretiure of the 
rary and parapet. Ps wall ct Lnrmed the Scoun-woll, 
ox ocamn -cenedmen , and the face of t Lowanrds Lhe ditch the deoxy. 
She teanp.-wall et femishedt at Lop Fy a Gan, broad, fat 
Mone, timed the Copwng or Codon, which pryects Leyond the 
She Le where the sarp, of prolonged, would untoctect 
the ton of the copumg a Lamed the Noaaistral, . Lime, or simp 
Moaaitecl 


She top. portion of the coping, from the foot of the catoun 
slope outwards, b termed the ov. 

he face of the diteh from the rampart ct usually r2- 
vetted un the Jame manne at the one oppose. She wall 
af termed the Commerseanp. wall, anrd cts face Lowardas the 
8. She entire line of fortification formed by the rampart 
and parapet surrounding the parade, cs tomed the Ovens, 
or Brody of Ure Bae. 

Ske Cine forming the enceinte , Lhe the corvestponding 
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one on enclosed temporary works, may beef any polygonal thape 
ita fue lo bear move thoroughly on every paint dojo the 
seanps of the emcemite than any other, and this satisfies im 
the bet mannan one of the edential conditions anpodsed on 
framament works. 

alteh, alone, although satufying the Lwo tbberitial conditions 
tonproded upon every such seuctine, HM leawes much Lo be 
dledcneal , om Lhe degree of rescttamoe which a well disecplined 
Grrreson ought Lp offer, when provided. with all regucsce 
fected forthe aluplay of ther courage and shill. Sumitea 
Lo these two elements, the work ub reduced to a resitlanee 
almotl purely patios, and ot ganniton Le a sate of part. 
Aiteh , the Loops camnet engage um any ealervor operations 
without great peril; for mot only would, they, umoler duch ove 
cumdtarneet, te caproded to the full sweep of the enemys fare, 
Jo toon fans hath, ac from the shelter of he counter - 


the fcuk yp be made presorrerd ander ther ourrt grind 5 LOM 


the afpisabty Chey might mad im placing, with deficient 


prompts ; between Phaensibees ama the frviduest, a 
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imcommodions outlets . 
irtar, unother, nel es dshoncteng, <6 presented £0 Joon 
alan enemy tat succeeded in making @ decash in them. 
Unproveded uth a point of decunity ents which they can 
netine after Lhey are forced Lo yield the smosirite, the garciten 
avenue te tat at length onasle for his columns, after. weeks 
ff tod, pruvation amet hounly Lees of Cfo 
Lo teen upp therefore the maralle of the garrcton, Ov, mn 
other words, Xo geve them a well founded xelamee on ther 
own powed Lo cope with their adsadants tuceedtfully hand 
to sally Seyon thar works anda attach ther enemy with 
audacity and wget, and when femally reduced tether thst 
(fre of action, motto an fom ot antl thoy fave tlreuch 
The adttitiomal defence! arangud be these puunp.oves 
ane termed Ouk. wold and Swlouor dum. 
he firtt ane ealerior to the enceinite amd connected with 
at by ntimate relations of dafemee She second ane acs- 
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positions, matte within the enevinte, whish must te carried by 
before the garrtton can be obliged Io lay down Cher arms. Shey 
both tewe, f properly employed te protact the defence amd 
frm je the garton fororable terms of cap tilation. 
10. She out. work most emdiipentable Ho a garcecborn, deter - 
mimed onan aclwe, vegorous defence 4 the one teamed Lhe 
Covered -want. Ses 4 a covered postition, bordering the ditch - 
eh of the emeeinte and other out: works, of there be amy, formed 
& an embankdmert which, retest, ata few oy nals Seyond the 
counlercsearf., To a height tefficsenst to couee Leogpd or US eak, 
amd descends fy a gentle, unifoem slope, ov glans to the Locl 
of the tole on the eaterior. Om, the urdterior , the embankment 
44 arranged, for the service of fr arms, Lhe other partir. 
| She space tht enclaied can be safely oceupued by Coops 
atall times, and they can be attemblad om tim seuffizecent 
numbers Lo make a thong sortie om the enemy. Sf nepucled, 
They cam promptly regain a tafe cover om ot; knowing that 
the pursuit cammot be orale up t6 t- without murderoeed 
lLatd Lo the frursicert, both prom the fire of the Lerepd 
left im the covertd wary , Lo cover The netreat of thode with - 
out, and from that the works um the rear of the ditched, 
pepry Mage 
i. She prcnecpal out works besides the covered - wayare 
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2% the Demr-lume, a. work un the foo of 2 ccdam, haweng 
usually a revellid tease amd gouge of matenny, ewhaech os placed 
on advamee of the emcemte, and cuveneng the wurtawr ana 
Boulder angled in a battioned frord. 

2% She Senolke,a Low work, also with eevetted 
dcanp amd gorge, placed on the protongdtions of the batlion, 
faces; felween the flards amd curtusr, tuck separates from 
cach ty a naow diteh. Sti main objiot ite mash the 
onadantey f the eurtasrr ama {Conhs hom, the erreomg 4 ar- 
Cllory ; amd tp cover a postin, or - nou, trading % 
The ditch , umderx the rampart of the cutrim, 

32 She Coumher - quand, work on shape Lhe a xealrw 
with nevetted. tearp, amd. gorge. St envelopes the tive faces of 
the tastion, to whch te two faces are neatly parallel. St 
covers the $attion faces before coteche Had placed , ama suro- 
Liacls the adfence, at the enemy cammot make a breach um 
the faces of the Cattion until he fiat got the coceorten — gonna 
cor Fl frvssedsiorr. 

4 RoedowlAs, ov Soedus, these are sonal works 
placed within dome one of the mae out. works, at the deans 
fume &e* Shey strengthen the works om whuch they are 
placed, and protiact the agence. Shey nececve Cher name 
for the works un which they ane placed, at the Devw- 
Lume - xedoult. Bc. 

12. She Intrvor Batenchments are placed on such sprouts 
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as ane caposed bo be tecached by the enemys ortlleny , amd 
are entemded t3 cut offfithexe parts from that portion of the 
enmceemAe v0t Jo Cagursed . 
Re oy ane of varcos forend; being adapted to the 
frostion they occupy , and the alegrce of netettamce to be 
aed. 

When a constidenable command ib geven to an in 
teccoe work over the one within whieh i ct placed, urth 
Lhe eevemy may occupy om the ealerior, U-receved the name 
fx Cowolien 

When a work ct detached from the encecnte, and 
td organized to recewve the guradon ana 07 Ht own 
nehounted after the main work had feller , &nrececved Lhe 
appellation of 4 Ckoadel 
13. Worckd placed beyond thee covered. wayd of the 
encemmA and ld out. workt, but commected with them in 
a pereral dytlem of defaoree are texmea Dekached - works. 
14. She portion of the encecnte amd ts out.worksem. 
braced between the caputals of two adjacent salts, 
tomed a S§nxovk of Gorificakion,, and the particular com - 
bimations adopted un ettablithing the proportions which 
the vauout parts bear to cach other, at well at ther relations 
of deferrce, conttitute what utenmed a Syntom of Socilicokion.. 


§2 
wncth whom they orgenated. Shit we Jay WVoubono System, 
Cochowns oustem , a B designate the combmnations usually 
adontex by hbeesée ergereerd . 


She general prmerrles and eulel of practize of the 
Met of Sortefication are the cesults of eaperienee dereved. from 
the meant employed un the attach amd defence 5 entrenches 
proitions. Sete results Fave ben gradually emntodied om 
the form of precyt, amd, from time To Liane, redluced ta 
fy Plematiyed oodles 4y the more emernent practitiontel 
of the Nit, and in this shape delivered by them to thus 
professional successors. Sus method of teanbmibtion 
Aut teem attended with dome anaw- tacks, but suche only 
at are unberentin all organized abjouationd of men forpe- 
pretuating any branch of ant; one, atias to routine, 
frvwrs out of a £00 4igotted ateference yh) authority and 
attherence te ot wayd; another, an edu de cornrd whuth, 
whuilit tends to elevate the charactr x the profeddeon, 
es, at the dame Lime, prone to fotter a tpiret xf creclutioe 
arteds, ana Ho repel ad attacks on the nrofessanal charntte 
of the body , every suggestion coming from abroad; ard; 
Loo frequently , Ts acteardwithout due txcamination, wrone- 
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sitcond from within that miltote agaimbt fry ethabli thed 
motions, unless they have rececved the Stammnpr of Jomme oracle 
of ‘the moment. (But these wraent defects are nt unac- 
companied by as tucdent adv eh. 8 barre <3 racted 
agaist emmovation which, whilit t Mays the enthubiatlic, 
or egnorant prose ctor, not an empatiable obtheustion t 
hum who abtals A wih the weapons of Arowleaye and 
sound arguement. A  relands mypnrovement, t- algo nar- 
nowd the area of rash caprericment, and saves the tate jr 
onuch, wattefill eapremarture. Amd, um the end, ot tenely 
laminates all errored of premeyple and pracdkice, and yields 
ferx netult only what had Sood the ordeal of oft-repeated 
tests, and the combined serutiny of many enlightened mings 

Mis Lo considerations of thet roture, that i,m a 
great degree, due the hold that the works of a few masiot 
ofthe At of Gotdecation have taken of the profestion. 
al mind; amd which has geven lo them a character of 

eal umportamt adfests. Hmong the most nilea 
of these cvorhs, from the controling enfluence Chey have 
are Dhe Ny dled of Yautlan and of Coemontaimgne , 
Geench enguneers who, to tuzk atarrmmentlg in deence, 
, wutled a wede camge of practice; both un the contleustion 
and um the attach amd defence of fortifleed places. 
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Hr sound were the views of these comment men, and such 
has beem the rebpreet cucth whch, ther Aave been cog anded 
by Cher srofessonal suceedt$ors, that ther works are Still 
Loken «non as the safe stg uurces ts the military erugemete, 
anda they constitute the tatu of the elementary onstruction 
on jfortfien tion ately guvem on the onlitary setools “mn 
bhe (fest 

5 “Youba’s Sytem. Yauban has left 
eramypled of three afferent tyHlems om the place plammed 
by tum. She fortrets of chew Suita ut yoetified after tal 
third method , those of Lamdau ana Refort after Ait 
second, tut the greater part of the places farted ty 
Aum are plammed necoraing & Aus frst, or earliest me 
thod, this has been adopted for the tats of the art af 
now practised, a aeberipition of t alone well te vegucdite 
yr the object of this Gourde. 

16. Sn the profile of the 1° tystom, (Fig t. Put) the 
sear wall vs 36 geet Hugh , ts Hope beng seve perpenateruler 
La one of base; tuxmounting tht <b another url from+ 
to 6 feet high, the object of which, <4 te sustain the on 
Lerner of the parapet: She parapet if 18 geet thick , the 
superior sone temg Yq, the cntercor crest 28 8 frtabove 
the terre spleen, wheeh t§ 42 feet en unath. Me mean 
command of the untersor cust abave the sete about 26 
feet: She. bottom of the aActete wl about 17% 4 yeet below the 


ste. 

17 In the plam ov tnase,/( Fig. 2.PLI) the maguttaal 
et Haken at the Aen ectuny line ; the exterior die ef 360 yards, 
072 the frerpuemaicular of the fon a. Adti_rrse ° 16 the 
cattrior tale 4 set off Lrred Anau through thd point and 
the catvemistiv! wf the sekerior Sule, ai tement the dircsteord 
of the frees ama the. Eres f deferte ; ; Aum the talerts a adds. 
Arce eguat lo 27 af the catenwe geile <1 set off, which geved 
the lengths ¥ Uf thee s fireed, and the prodselirrds of the Shoulder 
angles; thee flank US Arn awer di u taken my the OfyinsLe Sugekder 
angle ad a conkee, ama wether rade equal’ Lo the actlaroe 
titween the thoutder angles tedercbeng an ace lo cntinsedt 
Lhe line of He tmce, the chord of thes axe £4 the flank, the 
curtain id Aran ty frm Lhe, cattrem tied of the flrrds, 
Ty Bact construction the flanks wll be about 4 jana 
the uurtaen (4; and the Cones of alefrnce L67, the length 
of these being detiemined fo that the Saleemtd of the bast 
tong Can de defended wth, thee rowmnyouk Quin, ot wodl-rece. 
18. In many of the placed conttucted before Cauboms 
Lime there wasa low work ; enveloping the. tmeeimte, amdl con 
nected uth, ot called, a Sosy hice. Set work, which had 
rua aefects, was Jupyrredsed ty Siucban, whe was the jest 
lo ute the temactle em ts place. She timaclle has onany 
watiatle frroperties ; ch conend the withed communuutiuwrn, 

ov potun under the curtain; maths the omadsonny of t he curhiaim 
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and flanks; $o that a breach cannot te made un Uem,and 
am Ched way prevents rekiemchrmentd, xetling against Lhose 
pratt, from teeng tuned: a nlace of armd ct formed belineen 
at amd the curtrun, uhere Coons cam be atseenbled fre borlies 
in the dctehes; fomally . tt yne seers the diteh amd. courder- 
dear, amd telpstle cove the retical of teoopd from the whee 
oulworks. She tenalle uf separated from the curtain ty 
a ditch 10 yards «dle, and from the flanks ty ditches of 6 
able; un tome cases he made u- with a wrtain ana two 
small flanks parallel to thote of the emnceinte,; or others t- 
Comdislid demply of two wengd placed on the prolong ations 
of te (frees; ana femally, he gave et the jr tov, Fig: 2) 
with atmall eurtum and tive wings; urhch, ef the one at 
a 0 aranged at mot to orash the fre of the flanks on 
the acto, of the enceente along the faces; for thud pruaprote 
Yuan places Lt intenor rest ona lLwel with, the sete, 
ora Little below cx. 

19. Yautban fotowed me unvaualble rule om vepuiat- 
ing the dimensions of the encente ditch, Ad most turk 
wchth at the talents of the bastions, where the coumter- 
Jeary. td amare of x curcle, dt about 56 yards; the eest of 
the Counlerdcarype <4 Zamgert to thet arc, and aAnected 
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20. Yaubam, umeccated the dimensions of the demi-tene 
whieh tad beum used previous Hi Aut time. She object gfthit 
svorh 4 Hb secure the gaits of the place from a durprecte ; Lo 
math from the enemyd batteries , the flanhs and curtaum of 
the encecnte, and give ecodd giced ove the taleencts of the tabt- 
tant. She plan and dimensions of the demi-line vary 
alse in Upelans works. Sls onagibleal id gorecallyy Laud nit 
4y toking a pont on the Fattion face all 10 yards yom the 
shoulder angle, amd deawing a time fuom hel port Lo the 
perpendicular of the front; toad Lo mate the face of the 
demutune equal to 4/7 of the taclercoe tile. Se parapelof 
the deme- Lume th the tame ab that of the tovcecntt,, Lf 
command ct 3 feet Lett tham that of the encecnts. NM 
the oectivorhs im thud system ane commanded ty the on- 
covets; the outworks mott advanced tung also Command - 
ed by thode on rear. 

ob strengthen the demi-lume, and. decure for the 
Loepet entrutted swith ith defreree a tafe retract whem tcf 
canned. Yaulbam placed in ta tonal uedloubt. This work 
im tone enstamees wad orly a tiomple noked wall with a ark 
on front; dometimed t was mace of earth ama after the com 
mmemcement of the 44: e. 
24 yards wide, and of the tame depth at that of the enceinke 
Uti coumtertearp, amd. that of the ences forming a con — 
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24. She covered way envelopes the entire coumtirsearp 
Tauban placed a high salsa on thes week, which, 06 ybckes 
own words, “ costs tet ts the al. hevce amg more 25 the aitidl, 
ant tam any other work.” The covered way probonsts ill 
access lo the aditeh, $y a trong fire of muthetay, ateoh 
sweeps al the vaterior ground; tis a decure podition cohere 
Troops cam be astemnbled im 40f tty fox tortie; ct-peverd the 
Me general wictth of the coveced way cd 1B yards, the por 
ont of t in front of the counterleassr ar the Fattiond and 
deonn- Lome are called the boliank nhaces & awd. She xe-onitex 
ing formed by the covered evays tha tan anal danen 
ob wrlaigel and tonmea a Xe wenn ace cams oe set 
out thet work, Live pocnts are taken, at 20 yards feom the 
ne-entireng angle, made by the entercor crest of the covers 
wayd of the deme. Lume and battion, amd upon thete rests, 
are + aerorcbed, the point gf thaie eoctoesestion tung found 
a places Mp Liah fen wh tou pon 
the untertor relt. 
alo clove the placed of arms, and mable 
the tops to defend the covered way foot by Poot Nyanvien 
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of earth foomed unto parapets are placed at the ploses farms 
Defiles oe passages of 4 Yeor are byt between the traverses and the 
crest of the covered way, foe the enculation of the Toop Re 
Covered way tb palsaced £4 3 puewend surprise. 


j . 22. She commuunucodiond corrstiticte an umpoiamt part 


of cwcey ty stim. Sn Vaubans ramps are mace to abcemd feom 
the plane of vite to the tune plun. A potton a made unde 
another pocttrn a made undn the timalle, @ Lad to the 
dems Lume , 0. dowlsle comonmuere,, which ib & prattage coverca | 
on eath Wile 4y a parapet Leeminatid im a glace Towards 
£6 the gorge of the dleers- Lume, sengle Capeorimtend are plre- 
ea cor the aitsh of the deme -Cume, and cover. The tivopt 
from the enemys fire through td datoh; Kam are placed 
at the gorges of the temaille and deme- Lume, amd along 
the coumlirscarp at the places of arm, Lo atcema from 
the ditch, lo the tome pleint of those works. So commu- 
eucate with the ectlnwe manKow ofeemimyd At Male im 
the faces of the se-errtirimg lace of arms, to ead from 
the Lerre plein Lo the glace; they are called sobiz. passages 
oc bally pols, ana are cloded by Sarriers 

23. Coumontounanes Oustemy, Covmontumgne 
Aotds the neat ramh to Vnubam at an emgemer. Ybe studied 
with great care the works of the Latter, and. apylted tum - 
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CT geen 9 a i tl at thy mie 
tape of ton a lel with the crett of the glucd. We adopted 
ad a prinesple, thah, all masoney should, be marked. fcom thee 
te enews AoKeries of o dilamce; anal thes he ofected by 
placing the crest of the glacd at high at least as the top 
onocifications urhuch Yaubanrd profile owed La orononthrcrrpere. 
24. Sis moddfecationt of Vaubans trace (Fig.4.PLt) 
wee ier om te wonined weeks f Gorrmorinin ge but 
Ge mtenine site us 560 yaras; the prrpendiular Va, the 
(fred f Ge Aattions 73 of the eakerior seole; the flanks 
are +0 yards amd are to placed that the curtain shall be rr0 
yl; hus combination makes the Ces of deferee tomeohac lets, 
and the bastions tanger than in Piubams tydtion. 

She dimensions of the emcemte aiteh are $0 
ty Cormontaingne at to furmuth earth teffiient for the, eon- 
lankments. St 6 28 yds, wide at the salient, and Prom 
2 t4 yds, wider oppocite the tinal ; this adonits his ovlins 
fire of the flanks to tee the ditch, 
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26. She tenalle t made with a curtain amd wings; a 
otede 10 yds. wile feing Left between it, the entanand 
ths 
26. ‘Cormontaimgne placed Little value on tmall demi - 
Lames, at they form tut sight and Mhere/ne wocadk re- tn 
Zercorgd before the tattions, amd eontegusmtly xelard but tittle 
the seammyt attach upon the battions, betedles this a tral 
deons..Cume covers tut very comperfectly the shoulder angles 
of the battions. So remedy these defects, fact deme-Cume 
6 $0 brid out thar the prolomgations of the magittal yf 
tts faces will intersect the batten faces at 50 yds, Jrom 
the thouldec angles; the lengths of ta faces bung (20 yt. 

by thus enlarging the demi- lune, deficient 

She defence of the demi - Lune onary te made unth amore ot. 
Hinacey from the support t receives from the redoukt; and 
the enemy will be obliged Lo carry the redoubt before 
he cam attault the breach te may Have made in the batt. 
tom fase, at ut trench. <1 seen in neuerde by the fire of the 
franks of the nedoubt. 
ay ols cixcumseribe at much at practionbls the 
gpace um the demi-lune which the enemy after he gains dt; 
negusred for tut works, the catremity of the demé- ture 
Lene plein, which vs also the top of the counritersearp of the 
redoubt, ct drawn at 20 yes, from the magitheal of the frees 
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the ditch of the cedloubt 1h (0 yd. wide, and the magteal of 
its face <4 parallel to the counlirsearpr. By Hit arxangemens 
the diteh of the wedoulit st sell flambed $y the face of the 
ne Se lay out the flanks of 
od. ts cntoctect the pocpendizular of the fronts fom th 
froirt of umitertedtion a dittaerce of 20 yd, <4 st off along 
cach, countertearp, the two pocrtt thud chained are 
the eatremities of Che gorge Lavo Linelare drawn parallel 
0 he capend of He coors Cones Gate Evel Con He 
craw panalld th anal at (8 ya from the fact Lomes. 
She ditch of the demi bane 6 20 uals unfe, utd depth 1s the 
same at that of the enmeemte. 

28. She general wucteh of the covered sume oF 10 yds. 

Gormontaingme enlarged contidecably the re-entering ple 
of arm, to which te added x redoubt with a revetted scarp 
and coumtertearp . She addition of tut cedoutht cba great 
imyprovemertt upon the covered way of Vauban, who im. 
ducates in Ath works mall redouble of carth, or Lamboursy 
wood, far the Jame purpote. Cormontuingnes redoubt 

imereated the trtmgth of the covered way; the Leegpd as 

sembled im the covered way for Sortith are Jecure umriler of 
fret; t teed im reverse, ama protects any bueach mate in 
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the face of the demu lime; fomally, t dees, rv connection 
with the satvomnity of the demi. Line, io cover the opening 
oft between the flamhe of the battion and the wongd of 
Che curtain , the nteruor retrenchment, vetting upon ecther 
the flanks; ot faces of the bation, could be Liemed. 

29. ab tay out the enterccor crests of the re- entering 
frlase of arms, two pornta are Haken on tht coumtertearps 
of the bastion and demi lume ak 54 yt, from ther promt 
of emtorteclion , from these pocnts at centred, with cacti: 
of 60 yas, ares are ansented, whote cokersection yotned with 
The eomtred gevel the aLirection of the faces. She magittial 
of a redlouht <4 found ty a similar conttiuction. alitline 
eb of he yi, tung tet off along the coumterctearprst, and the 
ria es from these pols to at le be 36 yas 
ditch of the nedoubt 5 yds, wiole ana 2% 
2 deer. 
dO. Seaverses are placed along the covered way ; to 
close the places of arms , defend the covered way, and 
unterceert proyectiles fined. um ricochet. 
Sf. She crest of the glues becker into a eremail. 
Lee Lime Lo allow room for the defiled of the traverses. 
She thot tranches of the cremaillere throw w pire on the 
dalients of the covered way ; the posctiont of the tong 
tramehed wre to taken that the defiles oma te deem, and 


swept by the fire of the works in thee near. 

32. Bormontaimgne, after a heres of teirls, urhote 
oheet was Lo geve Lhe aiteheb such dimensions that they shoul 
forth the wth reguned for the wunbankomenti, cegelated 
work , which ib the demi. lume severed way, he lays dou 
asa cule, shall command the eoleure peound by ret Lis 
Lham 7h Cel, amd the works mot advameed shall fe em 
53." Se ad fou at, foe the paso of 9 cab 
of the clems. lume covered way theuld have a commands 
10 to feet above the natural graymd. She crest of the Fastin 
covered way, and of the xe emteacorpdiplace of aeons com 
omamol the crest of the deoni:- Came covered way by 2 fect. 

he magisteal of the enecinte ct Horgontel, sti slewation te 
covered sway . She salient of the battion commands iti 

covered way by 6 feet. She total height of the seorp <1 30 
fet. Shut dimension feat somee beer generally astoprted 

by emgeneerd, a wall of this heught oppoting a. sufirint. 
obdlacle Loan attempt at wealade. She abtolute elie 

the flanks id thus mace 37% feet, with this neliof w pis 
fring unilec a depretiion of 1a through an embeatune ont 
flark, and im the aunecstion of the curtain, will teks 
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bottom of the oliteh at the middle pont of the eutlain, 40 
ing the SAIL, the dite woul no longer be thoroughly 


54. Whe reliof of the tenalle is detewmined ab im 
Vautarrs oy fem; to ab mot to mash the fire ff the flanks 
ad tot tere that a heeash nay te mass in the bastion 
365. She deme. lume cb commamnaed ty the enceenite 
5 feet, and by iti own nedoubt 1h, feet; the demi- lume thate- 
i imditpendably neg uthite ; frrs amr enemy Manding onthe 
cred of the covered way cammot have a plunging fire into 
a work in the near of ty f the latter commanis the 


crest by & feet. 
356 She vedoubt of the ve evitiring place of anmé 
commands Lhe exett of the glace Ath feet, tt untrrive 


crest 1 40 placed as mot to math Lhe fice of the bastion faces 
BY. he intercor exests of all the works ane Th fet 
above ther tere plein’, hat of the tenmaclle, whith 1 6% 
{2% and of the redoubt of the xe entercng jlace of arms 
whieh 9 fet. She entircoe crests of the faces of all the 
works eayrosed Lo trftlading fre arce one jjoot tgher at the 


sabiinty than ot the eatiernities 

och id the Jame at that of the enecente. 

38. She commumiceations are generally of the daone 
mature, amd placed about im the Jame positions, ab on 
Vakans system. She planes of the glacct are Jo ddhermined 
that they may $esawet by the fire of the works cor Wie raat, 
ther inclination 4 usually about Liventy four tate ta 
ome altitude. 

40. Siom the preceding deteruplion, t appears, 
at the mott umportant modifications made by Gor. 
mmortaing ne wr Vaulant fete sydlomr, contest un the 
means Laken Lo cover the matonry from dittamt battorcet, 
an enlarged demi. bime, which places thy battions on 
sleong ne entirings, covers the thoulder anglet, amd admit 
of a redoubt in uth untenor, which work strengthens the demi. 
lume, and teed im reverte Che breach made in the tattion 
fact; an enlarged ne enkiring place of arms, conTacmung 

a redoubt which strengthens the entire covered way , and 
covers the movement of the troops im sorties. 

41. Shete modifications, although of great value, and 
constituting an vmpuortumt slips unr the act, t4ll, Leave 
much, Lo be detuned; ama. emgimecrs cemce Bormontacorgored 
Lome have sought to comedy the fon FE for, of 
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cathe Loe light a commana , amol ts without amy bomb. 
proof shelters, the inclination of the supercor Slape of At pa 
caput, which us Ve, is Loo small to have the ditehes well 
flanked; a breach cam be made in the battion face thisugh 
the diteh, of the deme-lume, there are dead spaces in the 
cdtoh of the demi. lune, near the catvem ities of wth faces, 
after the demi. Eune cf tahen , the Leavertes of the covered 
ner d do mat afford the reguisite protection to hat work, 


, the ane mostly unrconvervent, and 


not well covered from the errermrys fared. 


Bortiond Seok ax yhid to a Kowowlal 
one. 





fortification, at the beet mode of comberumg cts elements for 
the attainment of the object on vil, modare of accord upon 
cerlaim conditions a4 reguutites im all combinations; amid tele 
front, thus generally ademitted, conttitute the tats, or 
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4 She encemte should te decure from a durprite by es- 
calade; present am unbeotem Line, on every tide by whieh ot 
cam be approached by an enemy ; amd have BA tea wall 
completely wee ly the fae f the ener . 

2 She mmasonny of the enceunte andi oust works should 
wpe for fut batteries, until he reaches the orest of the cover- 
ta way, amd the parapets of all works be thot proof. 

3% Ms far at the potition to be enclosed will admit 

of t, the faces of the encenite should $e do placed that the 
enemy will not be able to Feimg am enfilading fire Lo bear 
Lypon thee Lerre-pleems. 

4 th She out: works should be 40 combined as to force 
the enemy Lo carry them um suceesivon ; with This view 
they omust all be commanded by the enceinte ; ana. those 
in advance $e commanded by the ores more relixed; and 
all be flambed ty the muthttey of the meerte. She primen- 
al out. works should alto be teeure from a sudden opren abou 
5 She communications thould be Aidfficecemithy spac 
oud 13 allow a prompt eneulation of the Coops for dotkiis 
anid all other services. 

4d. Oenerod Srofike , amd Som of Une Cucemie. 
St t generally admitted by engeneerd that, for deeurty againtt 
an attack by cieulade, the searp wall of the encente should 
be ok Leask 30 Geet high. Shes Lt is Jametioned. by the eaampla 
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of taubam amd bormortaingne, amd the eaprccemce of sceges. 
Ch etealade a wall of this hiaght would regusre seal. 
ony Cadiders epuvands of 40 feet in temgth , and strong enough, 
Lo bear the weight of sx or ecght mer. mrowmilinng tog thee. 
ch carey dorward Ladders of Duct te , and vaste them ageumbt 
the wall, ath, that promptcdtude neguitite Lo the success 
ofan opan atiautt, would of tel, suppoting no othr cb- 
tlacle unturpoted, te am operation of considerable dyftioubty, 
but when ut it contidered that Unit mutt be dlone under 
the fire of the abtacled, ana that a wide and dee. ditch, 
tad to be cxodied under Wub fine before the foot of the wall 
Cann te gained, tis dyfieult Lo fee tow such an unolertak- 
ong cam succeed , of the attaled Luplhary the hig hitest resist. 
ance . 
44. Mn unbroken Le, that vs one freetemting so open - 
ined Lhrough whieh an enemy mught make hid way nto 
lhe urtercor of the work, 6 ab reguiste asa high bear wall 
Lo Jeeure Lhe ements from a surpcde. 
45. cS ; fave the searg. wall Chorougtly Mega dy the 
fot where an ememy cola farrdk shelter from this fre. | 
Skis wll neguire such a combination of the eliolanda 
46. Che lish ho wah is the revert of the 
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scoun wall added Xo thal of the inlerioe oredt of the 
naroyrer above ihe wall. Matopting 30 feet as the Ceast 
height of scarp wall, the relief will vary only with sthe 
Aeght gen 0 the parapet. She hast hight that the 
flatter cam receive will therefore fue the teatt reliof aie 
abkeetnin this element, in the cate of a pracapel formed 
Lhe mouth, of an embratuce oan be placed tothat the line 
of artillery fire, meceLuing ls queatett umclimation of %s ; 
Hall just touch the eaterior edge of the copung. Shes 
ton. co show this, fet (Fig. 4. PID) be the profile of the 
searpand parand; im which the beum 4 2 fect, The ex- 
Lerxiot dope of the frarcapet hb, ot fi; . the Saf eccoe dlans 
, the thickest of the parapet 18 fet, being the leat 
sdopted foe the vninte 
Drawing a honzontal Line ab through the } 
cage of the coping ; afime Ac, making an angle % with 
ab, will h the dircetion of the Une of artillery fire, pas- 
song through a. Hhnedrawn parallel to this Last lng, 
and 3 feet above it; well be the direction of the tupoun 
slope. A Line drawn through e, the foot of the exter 
stone, ana’ mating an angle | 4 with Ab, wll be the 
pfrostrgn of the exterior dope; and the pont my, ewhat 
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Chis outs the huprertor slope, will be the eatercor exest. Setting 
off from thas point the thickets of the parapud, 18 fect, 
and erecting a perpenoliculer to ab, the pont n, where 
Bus perpendieutar cuts the superior Slope , wilt be the 
oh fend this pont ty calewlation » denote by 
m the fateadedm of the curteccor slope, the berm | 
@= 2 fet; Ab~ 18 feet. Mow at the pont m o1 3 feet below 
the pont n, t (allows that the pant C, where the hme 
of artillery fire cuts the perpendicular through n, talo 
3 fect below this pot, and theefne bow dm-ed= X. 
Shen ab- 6he, geves X +20 ~ 6X; and c=4. GOernce 
bn=#jx+3'=%, which us the Last height of ni above A,% 
satisfy the conditions tmypoted. . clo avocd al’ danger Lo 
the wall from the artillery fre, tut heights eedewally im 
creased ome foot. 
That 0 kok ib tne Reost reliel that the encecnts should 
MELELUE . 
47 the tattuned form of encecnte ut te only one 
im whith, & tne cam be brought to bear upon every prornt 
of the sear. without umbroducong other alefects of & grame 
oftaimed im a thorough mammer only by a sutable com- 
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bemation of the rebel and the lemgth4 of the timet 9% 
48. Ms the (lamhs of the bastion ane the only Lineh 
for which the foot of the searye wall carr be seen, Chey emus 
be placed so fan apart that the foot of the wall ofeach hoff 
opposite Lot. Ger the Nrumment of thus object, the Lint 
of artillery fire of each lank, drain umoter the greatest 
angle of depression 16 , mubl mol pass Fug her tharr 45 ft 
above the foot of the scarp at the oncoldle of the curtain. 
Shit will beeng the mushetoy fare to bear t% feet abn 
the Same prount. 

22 section te made Brough the {Carh along 
the foot of the euntacn wall, Pl. Fig: 2.) the hovgentel 
dittamee of the enteror crest of cach flank feom the mis 
dle port of the curtain, ts satisfy the foregoing : 
cam be foes rd by a very temyple caluutation. Poe > teprrit- 
sertimg $b by h the celeef 7 thie Yank en fect theth tibt: 
anree well cocdlently he jp h- 4. "50) . Sahing h-=38 fa 
the cormesrrareds. 10g est3 re atong the curtaum well be 
201 fect, oc SY yards; aml the least attamnee therefors 
that Lhe rtencor rests cam be placed apart te ator 
a Lhorough feo. hing arrangement wll be 13% yards. 


Ke the magibteal os the adnectimg time; 


adopt Cal by engined ton SeMeng out PLEPOULAPLE AT 
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TLukl be tegu awite & ‘ubltuact, feom the ditlance (34 yaral, 
Lustce at between the urtercor exest anda the mmigtlial 
each flank; 0 ottacn the denth xf He rragttial of the 
curtam. Rut the distance bhween the interior nebtand 
the oe ee equal te the tum of the thutmess of the 
parag, 16 feet, the tate of the catzcune J¢9128, 6 feet, and 
thee dislance from the foot of the catirior thyre Lo the 
ttal which ci laheon ata footand a tall, the as 
tamee Lo be tubtracted from 184 yards will be 2/18+5+145) 
~ 4g fet on 16 ,33 yore he rragesteat of the curtain url 
he equal ta (3h 16,33 +m 117,66 2 youd. Ahis 4 com- 


seg uertty Moe dea Loma of curtain that can be guven DB a front 
in whieh the flankiny weuengementa are £5 tbe thoroughly 
jpresaven. 
49. Sn order that every point of the encecnte diteh, 
mary be guarded ffectively, not omly must the dittanee 
between the flanks not be betd than that just determined, 
tut the postion of each [tamk, with rebpet ts the curtain 
and face; td : , andl that of ti lime of defence must 
be $0 combined that all pounts on whieh the tmemy can 
estatblsh tuméell to fire upon the ditch shall be udthin 
Che “fective range of the acm used for frarkeng the 
erreecnile . 

Prom the eaproted position of the artlleany of 
the atsacled, amd the debtuetwe fue of the enemy > ot 
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would be eatremely hazardous Lo the safely ofa work 
lo Sase 3 flanking arrangements dolely upon artillery 
On the cher. hand, were the range of the oniubhet ab- 
sumed at the base of these ditpostions, the lines of defenee 
could not exceed (00 porte nk OO EES Grd | 
forts, which, ta enclos c aguen postion , would umereah 
the number of salient, ox wealbpourts, Keguike a greater | 
development of masonry ; with an umereate of cost over 
Larger fronts, and farther, im uxeumstances where t 
would be desrxable to place outworks, am Ofecert franc. 
ong arrangement coulal rot be procuced for them fom 
the enceimte, without Jo reducing the dimentions dust 
able to these works a4 greatly to ompare thick fficioncy, 
a0. Shete and other considerations have ted en- 
gnect to take the flanking arrangements of the wn- 
cecmte on the Wall - rece, or Roamnonk - -Qurr of whieh, ie 
prom tage 4 between 350 ama oo Yards So bung 
places om front of the lustion salient, which, » aLloroung fae 
Die wiitth of the duteh amd sovered way , are within 
50 yards of the salient, Une Lime of defence should. msl ox- 
ceed 200 yonds, rma thisaéslamce may tHerefore be Laken. 
as its greatest Limit. 

51. She position of the flank urnth retpect Lo te 
eurtaun arn the opposite face hast been variously chosen 
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tetweem a perpemaiewtar Lo the curtain, at the pont where 
a cuts the Line of defence, amd a perpendicular Lo the op- 
posite face, ox ime of defence fram the Jame pocnt. She 
position pependiular to the curtain 4 unfavorable to 
teveepung the face ty the tame embrasure from which 
Ame of deferee it lett objectionable, to fax.at the flanking 
of the ewdlarn 13 comceemed, S06 tus Lets favorable, umaer 
tone other points, than a potion untewmediate to 
these two, amd engineerd have, on most cates, adopted 
the latter; w placing Ane Kamk ah Xo nmaoke om. amate XK 100° 
wilh the wkaim, the position nearly guven fo it in Yl 
tani system. Retween thit last potition and that 
perpendicular of the bine of defence, there ib the advant- 
7 in favor of the former, that, when the length of 

Oe cts fed taues a longer face than the 
Laltix, which im frort with out. works, may be desirable, for the 
52. Sb guard the enceinte grom surprete Fy wscalade, 
the flank thoula fe of sufficient length to carry at least 
two guns, which shall sweep both the curtain and face. 
St is cbually estimated. that o\amatln, K A word auill be 
sufficient for Cus purpose, thea tapers te ‘eas “aegh 
HW Slomk. allowed. 
$3. She flank may te inereased beyonol thit tort 
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to amy catent demanded by the wxcumstamees of the defence, 
SF must however be cbserved that, 2s the Line of defence 
casmnotl exceed 3°20 yards, ey greatest Lmut, the flank, from | 
the postion assigned at aboue , can only be uncecated ty 
lengthenmng the euxtain, and that thus the interioe tpast 
within, the battion ull be dimunished, and the tue flanks 
of the bastion tte beoug ht nearer Tog ther. ofr very acule 
bastromnd therefore the untercor Space ana the gorge onught 
become 40 conttacteda by an unre langth of flank, ad tt 
0 aderut of sutable arcamgements for am ffccerrt defence 
and exelation. Sebeand cthn sonsiterations have led 
enguneces Uo nettuct the Mank La certain Leometd ; a 
ata general rule shat dh, flunk shalh le of ufone l 
to carry at Last as many gums as the enemy can place 
in front of the bastion salient. She length of thus Lng 
coupued. by the enemys battery will demend on the 
ot Liace of the enceinte ama its diteh. che flanks in. 
bars dydtem are feud LB wary tttween $0 ana 56 yori, 
wor Oormontaingnesd they are between #0 and «8 you. 











the flank, 50 yards may be taken at Wre oeok ent Lumat. | 
4 om. 
54 he jee of the bastion usually directed on th 
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curtaum angle. Sn this position, the erttire fice of the 
flank can be brought to bear on the enewnte cited, along 
a Afferent postron than thus for the face; necting 
Xt ether on tome pount of the curtain between the extrem - 
Ltd ; 0% on dome pout of the flank botuun the eutain 
and shoulder angles. When anected on a pont of the 
curtain telween Kt eatremities, Hegyrosite flank will 
have a teller teverse view on the face Hham wher the 
utual postion 3 guvem to the face, but the talient angle 
of the tattion will, at te tame time, $e made more 
acute. When directed on a front of the flank tetiveen 
The curtain and shoulder angle, a part of the fre of the of-- 
posite flamk will not be brought to bear on the foot of the 
teary wall of the face , but the salimt of the bastion will 
fe Larger thar that obtained 4y the utual nostion of 
55. She length of the face will ewecently depend upon, 
the dimensions of the curtain , the flank, and the bre of 
defences with the celative prosctions of these tmes. By re- 
ducing the bine of defence To lhealistance bdtweon the curtain 
angle and uts oppodte shoulder angle , He sace would be 
ceducedl To yero; and the front Consest orly of the curtaum 
anal. utd two flanks. By geung the Line of defence M8 great= 
et length, “Pll. Fig. 3.) and reducing the curtain ana 
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forks Lo ther Least dimenicons, 2 veey simple Conkle. 
ton will show that Le retubting face will be the greatest 
eMainable. She tame conthucttion will show that Lhe ectuor 
The greatest. 
56. tom the foregoing examinations the follows 
cules for reguloting the weliof ama plan of the eneeinte 
are Aeduced. , 
ee She sear wall thould not be lest Chan Jo fect 
high, nor the intinor ceett of the parapet test than 8 
fret above the oruiagtical of the Scare; thus going adhe. 
of the wall, on re Leawts nehieh. 
ge She curtain mutt be 7 ffnnt Cog 2 be swept 
Croughout by the flank fire. phockest aucaim, cor cohoh 
Hhit condition can be sakitfied, and which, correiponas to the 
Latt relief, \yuno 1.06 wands, estimated the magettal. 
3.2 Fe tas, ee veal a thadt mohrorond 
of 100° win Abe cucloun . The eo \umath ck Mom stool be 
Mb ydd, anal Ure qreake Lergth 60 udd. 
43 — She lime of defemce should mck eovceed 200 ydd. 
52 Stu dueckon of One Sact, 242 general cule, Yrouls (ass 
duoualh Bre outa amate. othe rok Lemath, of face axxo, 
anal cts seeoked Lunath oll reset from. combining tne Least 
osha Lait HLomk , ana’ axeotet Lime oy delemee. 
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62 She exterior ste will xetult prom the combination 
from comburung the LeaM cukaun, leat Slow amd Leo fae , 
the qreokent extorror side, rom tne Leowk ewan , Leask Lom | 
ana oneaXert lime of defence. 
O71 She preceding deauclions result fourm the tuppostion 
that the eneeinte ditch tb dry. “When a depth of 6 feet 
of water can be constantly maintauned in us ditetr, 
fai A ABE A LOMG dafeguard against a 

wnprite ty ebcalade ; and engeneees are generally agreed 
hata deanp, wall J 2+ fet 4 a deffecient 4 an 
the middle of the diteh, and poling up the wee, daly 

Ms uma wat diteh it will $e only necestary to 
woter at the muddle of the eatloim, to nture a Wrough 
flarting arrangement ; ut 28 obvious that thy least length 
of curteum wll be Lets tham that rbtiimed for a dry ditch, 
aS. ein the varnous combinations of which the leenenita 
of the tattion system, Haken wwthin Hheur extreme Lorit 
are seusceplille, at wtll at once te seem that the sue of the 


80 


nesultimg bastion’ must alto vary greakly. She engenecr, 
tor stlecting from among these combinations, must Lake as 
Acs wraum guide, wn LArmiunng upor each cate pretemt= 
ed gor hut con$cderztion, 2 the ucsumtlances comnedted 
rr fronts tegusreng 0 other outworhs an the 

covered way ; long eurlains and, contegueritly , tmall bast: 
cond will be mit sustable, partioularly of the bastion face 
are exposed €o the enemys enflading fees as the eurklacr, 
from ott postion, uf matty secure from thes Gare, and, 
where 0 outworks untupote, cts fine duveepes offrctuclly 
the curtain must be xeetbuettd, im most cated, ta tts Last 

, on order Lo o6lain long face for the bastion, and. 
a Itong we of fre to flamh the out- works. 
68. xegulating Lhe dumenscons off He parts of 
Che bastion yt, engeneers Rave commonly adopted, 
the general method of Vauban aoa CorrmnonLaungore,, whith 
fo atsume the eatercor sede and the relioll of the en - 
caete , ana to teteeriume the ther parts from these tur 
elements. eee ct nothing which obliges Lo this pax- 
teculear. method, but Xt 4ums the most natural, temce,om 
en eloseng a gen space with a ine of fortification, the 
halen fronts would, on geal, be frst attended 22, 
as Che weakest, ara the wetenior. bets are a consequence 
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of the postions selected for these povnits. Yauban ana Gor - 
maortaungne also, except when the lorabity demanded a 
arent course, made the aimenteons of the corresponding 
pots ofeach front the tame and placed them symmebric- 
In the follourng conttuctiont, which are te be 
vegarded im ma other Lg ht than as a. partiolar problem 
Pe Te % llastate the apy lication of 
all other castes, sie thalt lla the mathed. of hate tsa onperiuel 
2 courte that has bem generally adopted by others. 
GO Oxleuor. Side, Svcliel amd Command of 
Bue Sow. Let us tahe the snterior tude of 2 bastion encecntey 
tebe Lud out ona farigontal site, $60 yds. he height of 
tt teap wall 33 fet. The height of the untecior eet of the 
ewttaim above iti magistral 3 feet whieh uf alto the Jame 
as that of the pont uhene it yorns the flank. She reliof 
pont of the corto td 0 fect; and utd command over the 
tile 214A. 
a Bile bncemke. PLE Wig Ak. Let the sof 
lowing Slopes and dimensions be Taken. for thote ports of the 
slopes 4, or ome Fase to twenty dour altitude. Goekercor 
slope Yy, oe 46°. Superior slope Ye. Srillior slope V4. 
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bination of the webil and the lengths of the times tot 


48. Ms the lars of the bastion axe the only tine 
fom whieh the foot of the seang. wall can be deter, they > 
be placed to far apart that the foot of the wall of each, hal 
opposite tot. Bor the atiamment of this ofject, the Lr 
of artillery fire of each flank , drawn umoler the greatest 
amgle of depression te , mutt not past tugher than 41,5 fo 
above the foot of the scarp at the muddle of the curtain . 
Shs wll bring the anusteetcy fre to bear 9% feet abo 
Lhe same point. 

f a section te made Brough the flank ale 
the foot of the eutaum wall, Pl. I. Fig: 2.) the hovgontat 
Aitarnee of the enterctor rest of each flank fram the mii 
dle potmt of the curtain, to tatitfy the foregoing conditis 
cam be found Geng ore caleulalion . Poe » repre 
senting by h the celief of the y tank om fect LACb lib 
amee will endently te Gjh- 4.50). Saking he 38 
thie corresponding avitarrce along the curtam stl be 
207 feet, Oc GY yards; and the least dittance therefors 
a Lhorough flanking arrangement wre be 134s yards. 

M1 the magittral ut the directing Cert ; 
aaopted by eregeumcend wn deliing out permmarment cork 
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Till ke eegecicte to subach, from the aklarnee (3A yard, 
Lstce that between. the untercor exest and the mig lial 
of wach flank, %6 sttacn the denyth of Lhe rag etteal of the 
curtain. But the distance bhween the tnternuor estand 
the ragetteal us cqual bo the tum of the thukmess of the 
fracopre , 1s fect, the base of the eakeraoe Stare, 6 feet, and 
the aitlance from the foot of the eatircore shyre Lo the 
onagestial urtch us Laken ata foot and a Ralf, the as 
famce Lo be tubtractia from 184 yard will be 2//8+5 +15) 
~49 fet ov 16,33 yrds he rrngestenl of the curtcr, ull 

ce he egual to (346 16,35 +m 117,66 youd. Sis 4 con 


sequently Yor \eaik Lena of wxXtoumn that can be given Ba front 
jprrseaven. 
49. on orda that overy pont of the enceecnte Aiteh, 
may be geared fectively » rot mmly must the AcMancee 
between the flanks not be Led thar. that just determined, 
hut the prostion of cache firm; with, rebpect 3 the curtain 
and face; as Lngth, area Chat of ts Line of Aefemee must 
be 40 combuned that all poumts on which the tmemy can 
ebtablish tumésell Lo fre upon Bre Aiteh shall be unthin 
Che ofective camge of the vem used. jer flanking the 
errcecnte . 

rom the caprased postion of Che artillery of 
the attacked, amd the adestuetwe fre of the enemy ot 
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could. be eatremely hazardous Lo the safely of a cork 
to S$a2se wt flanking arrangements dolely upon artilloy 
On the cher. hamd, were the range of the muthet ab 
sumed at the bases of these ditpostions, the Limes of defence 
coukd mot exceed (80 yards, and this would Lad to small 
fronts, whieh, to enclose agueen postion , would uneregh 
the number of salients, or wealh pourts, rogue a gueatir 
development of masonry, with an unereaste of cost over 
larger fronts, and farther, in urxcumitances where t 
wold be desirable to place outuorks, an feet flank. 
arrangement could not be procuned for Cheon prom 
Lhe encecnt, withod 40 reducing the dimensions dust 
able to these works a4 greatly to ompare ther ofizionoy. 
30. Shese and other conscdenations have La en- 
genecrs Ly bate the flanking arrangements of the en- 
cecnte on the Wolf. niece, or Rampart - Quy of which ine 
Yfective ramge +s between 350 amd too yards. So bung 
glace in front of the battion talent, whechs, allowing (Bx 
He wiitth of the diteh and dovered.way, are within 
50 yards of the taluent, the ime defence should. ma om - 
ceed. 500 nyourds, amd this dittarue onary Muerefore be taker 
57. She position of the flank with respect to the 
eta and the opposite face has been wartously chosen 
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tetween a perpemaienlar to the curtain, at the port where 
at euts the line of defence, ama a perpendiular to the op 
prose face, or Lime of Aeferce from the dame port. he 
position perpendiular to the curtain 4 unfavorable to 
seveeping Ahe face ty the tame embuature from which 
Ame of deferiee t lets objectionable, 40 far.at the flanking 
of the ewdlain 1 comceeemed, 60M tus Less favorable, umaer 
tome othr points, than a portion untemmediate to 
these two amd engineers have, om most cates, adlopfed 
the latter; wo phasing the flomk abXo make am amate c 400° 
wilh tne unkown, the position nearly given to it in Yl 
fami system. Cietween this last position and that 
sercpenrdiuetar of the Lime of defence, there 4 the advant- 
age in favor of the forme , that, when the Length of 
the eurtaun is fixed, tives a longer face than the 
Lalli, which m front with, out. works, may te descable, fac the 
better flanking arrangements of these works 
52. Sb guard the enceinte yrom sunprrete Fy wscalade, 
the flank should be of suffiecerit Length L carry at Last 
tio guns, which shall sweep both the curtain anc face. 
St is cbeally estimated that o.\emath A Ab yards auill be 
sufficient for this purpose, thes a tnefoce the ‘eo ahh 
Ht Slomk. alboweot. 
s She flank may be omereased beyond. this Lent 
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to amy eatent demamied by the uneumitamcees of the deferee, 
FF must howeer be cbtevead that, as the Line of tefarrce 
cannot exceed 3¢0 yard, cts grertet Limit, the flank, from 
the position atsigned at above, can only be unrereasted ty 
longthening the eurtain, ana that this the interior Space 
within the battion will be dlimuruthed, amd the two flanks 
of the bastion te tought nearer og ther. Sn very aeule 
bastions therefore the untercor trace ana the gorge onug ht 
become 40 contracted, byan undue length of flank, ab ot 
00 adenut of suctable arcangements for am officient defence 
engineers to nestaet the Wank ti certain Lionitd; a: iting 
as a general rule that the flank dat f secon 
to carry at Latt ab many guns as the enemy cam place 
in front of the bastion salient. She length of this line 
oceuputda by the enemys battery will denend on the plan, 
oc Liace of the enceinte amd its ditch. che flanks cm Vas. 
barns dy stem are fouma to vary telween 50 and 55 yank, 
in Cortmontain they are between to and 48 yards. 
Srlloung thse authorties, ana takung niko condcolecatian 
the reasons alway seted for restusting the length of 
the flank, 50 yards may be tahen as the qeadent lumatln, 
of Kok . 

54 The face of the battion os usually directed on the | 
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curtain angle. In this position, the entire fire of the 
flank can be broug ht to bear on the eneente ctel,, along 
the foot of the face sear wall, Gureumitances may wegen 
a Afferent nrsteon than tht for the face; anecting 
i ether on tome pont of the curtain between the extrem - 
ed; 0% 072 dome pout of the lank tetwten the uwHain 
ana shoulder angles. When acected on a pont of the 
curtain telween tt eatremities, Hhegyrosite flank will 
have a teller reverse view on the free Hham wher the 
utual postion us gen to the face; but the talient angle 
of the tattien wilt, at tHe Same time, te made more 
andes. When Aivrectteda oma srornt of the flank betiveen 
the curtain and. shoulder angle, a part of the fire of the ofe- 
posite flank will not be brought to ear on the foot of the 
scarp wall of the face, but the salient of the bastion wll 
fe Larger thar. that oblaned by the utual nosction of 
55. She length of the face will ewedently depend upon, 
the dimensions of the curtain , the flank, and the bre of 
defence; with, the relative postions of these Lines . By ce 
duciny the Line of defence 10 thedistance between the ewrteum 
angle amd ws oppose shoulder angle ; the face would. be 
reducedl to geo; and the front ConbEst ovely of the cular 
ana td two flanks. By genng the Line of defence 8 great= 
et Length, “Pl I Fig: 3. )and reducing the euxrtain ana 
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flanks Lo the Last dimentions , 2 very sermnyle conbleuet- 
ton will show Chat Lhe retabling face oll be the qreatist 
eManable. She tame conthuthion will show that the exten 
Lhe greatest. 


se She soanp wall thould not be lest Chan 5o fect 
hugh, nor the interior crest of the parapet tess than 8 
feet hove the magtial of the searp; hut geving abje 
of the wall, or ru lot whieh. | 

LE She curtain mutt be of tiffiziont lngth to be swept 
Urroughout ty the flank fire. She phokest oncom, vor shack 
this condition cam be satinfied, and whieh corresponds Lo the 
Least: hema MT.66 uonds, estimated the 

Jj. ian a general rule, Joos naha’or once 
of 100° win Ane cuclow . The Neo \umath ob fom oul he 
Mb add, anal Une qreckest Lovegth 60 udb. 

43 — She line of defemce should mol eocceed $00 ydd- 

sf Ste direction of One Sace, asa general ule, proukd os 
Urrough the euctown amale. the Mek anal of fase ape 
cuxXounr Leo flonk , anal oxeokest Lime of defence. 
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62 She eaterior side will xetult prom the combination 
of the foregoing elements. She leak uclorion bide ref 
from comburung the Leo cukaum, leat Monk amd Leo face , 
the areokest eckerror side , rom Ane heat oko, Least Mow, . 
ana oneaXert Lime of defence. 
OT She preceding deauclions cesalt form the tuppostion 
that the enecinte ditch. tb dry . When a depth of 6 feet 
of water san be constantly maintauned un us ditetr, 
ot alone <b considered. as a thong dafegquard against a 
deucpuese ty etcalade ; and engeneers ane gencrally agreed 
That a deanp, wall J 2H fet 4 a sefferient 4 mn 
Jurprde omight be made by crotiimg the encente ditehon 
the middle of the diteh, and poling up the cee, daly 
Mg um a wet aditeh it will $e only necesiary to 
wecths ot the mudelle of the eaictain, fo enture a trough 
flarting arxcamgement; ot <4 otucoud thot the least length 
of curtain ull be Lets tham that rbtiimed for a dey ditch, 
aS. On the various combemations of which, the hementa 
of the bastion system, Laken tvuthin Lhecr ewxtreme Lmcta, 
ane suseeplible, t well at once te seen that the sie of the 


resulting bastion’ must also vary greakly. She engenreer, 
trv selecting from among these combinations, must take as 
ed for his consideration, 2 the surcumtlances connected 
ith, ts defence. 

On fronts requiring mo other outwocks than the 
covered way , long curtains and, contegueritly ,tmall bast. 
cond will be mot sutable, partioularcly of the bastion faces 
are capoted Li the enemys enfilading fire, ab the eurtasn, 
from oti position,  mottly secure from thes fre, and, 
where no cutworks intrpose, itt Fire suveepes offrctually 
the curtain mutt be xeblbuisteda, im most cated, t3 ts Gast 
Length, on orslerx to obtain Long faces for the bastion, and 
a thong column of fire to flamkh the out. works. 

58. Sm regulating the dumemtiont of the parts of 
he battion fy fem ; engeneens Rave commonly adopted, 
the general method of Vaubam and Govmontaingne, which 
Ate atiume the eatercor side and the relief of the en - 
counts, and to deterrrime the other parts from thete twe 
claoments. Sere 4 nothing which. obliges to this paar 
tieuloar mithod, but t4eemt the most natural, tence, om 
enclosing a gover Spunce with a line of fortification, the 
Jalemt prornts would, in general, be first wttended Lo, 
at the weakest, and the wlecor tedes are a combeguence, | 
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of the postions selected for these pounits. Yauban ana Gor - 
montaungne alto, except when the lorabity demanded w 

beret courte, made the diment tons of the corretponding 
posts of cach front the tame and placed them symmetric 
ally with eespect to the perpendicular of the front: 

In the follouring conttruchiont, which, are le be 
regarded on 0 othr hg ht than as a. partiolar problem 
of permament fortification, to Llustaalte the application of 
all other. cates, we shall follow the method of thete two ongunscel, 
a course Chat tras hem generally adopted by others. 

60 Oxleuor. Side, Mockiek amd Cowwmamd. of 
the Grow. Let us take the saterior sitte of a bastion eneeinte, 
06 be laid out ona farigontall site, 360 yas. he height of 
4 tearp wall 33 fect: She haght of the urtercior crett of the 
ewttain above iti magisteal 13 feet which us alto the Jame 
at that of the pont uhere Lyons the flank. She relief 
f this last pont above the foot of the soars. at the muitile 
pont of the curtum 4.50 feel; ama tt command over Lhe, 
dite Arden. 
on r Bile bncemke. PLL Mig h. Lt the god 
Lowing slopes amd dimensions be tahem for thote parts of the 
profile whuebe wee umvoratle. She scarp ama courttersearp 
slopes Aj, , ov ome bate Lo tuemty dour altitude. Grektercoe 
slope th, on 46°.  Tuprerior tape te. Inileror slope Yj. 
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Banguette ope 4. Sampart slope ¥9 Serre ;rieint 
Lelow the entire ceests. Berm 2 fect. Sestamce 
btween Lhe magttial amd foot of the catiror slope 15 ft. | 
Shichmels of narapet 20 ft Ceug ht of untrue xt above 
banguetle LAA &. 5 peer: Aanguette Lead &. 5 ft General 
woudth of Cerxe-plem eblimated from the - vertical through 

the unteccor crest 48 feet: 

G2. Moagistrak of CurKoun. Before proceeding to 
we thal adatA the scale of one unch @ IFFY fet RMA 
the plane of comparison 69 fe telour the plane of ste; 
we shall first, fy caleulations, ihe Chote un / Oct. 8); 
determine the Least eurtarn measured on the magisteal, 
corres poncling to the geven relief, dt 0 ft: of the Lowest 
point of the flank above the muddle of the foot of the 
distarree frum the unter exest of the flanks which 
ib 1t/46,50 ~ 4,50) = 480 feet, diminthed by tunce the 
horizontal dettance between the entercore crests ama the 
magisteal, which i 2/20 + $66 + 15 )— 62,33 feet, ov #b0- 
62/53 - 417.66 feet — 139,22 yards. 
63 Moagutrok of Soucemte PL. Fig 5. Ba 
frond Me length of the omagteal of the alain, Che prre- 
frien of the magsteal of the encemts om the plume 
of reference ib delecomened ab followd. Peaw ane forte 
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exterior tiie, amd. tet of om t AB~ 380 yards; besect thus 
dettamee by a prerpendieular, om which set of CD= % AB= 
= 63,33 yds; trom A and B draw Lines through D, these are 
the directions of the faces and Lines of defence; ALO 
farollel to CD on each sede of t, and at 69,61 yds, the longt 
of the Half curtain. from t, porn the ports Ga and H 
where these parallels entertect the Enet AD amd BD pro- 
longed; OH us the position of the curtain ; AB and HA the 
dines of defence; from Gand H arawa Lime making an angle 
to with the pemendietar to the curtain attach of these pon 
the porgi GE and FH of these Last Lines are He flanks, and 
AE ana BF the faces. 

64 She potion of the magittial with retpect to the 
flame of reference 4 deteemined as follows. She magitteal 
of the curtrun ob Aoregortal. Ms ts 13 feet below the criterioe. 
crest, and this Lime is plroed at 21 feet above the plane of 
ste, the magitteal 11 8 fect above Huis plane, ama therefore, 
from the postion gwen the plome of compariton; ow 
this last plane; ita reference Therefore ib (68,0). The flank 
ats lower at the shoulder tham at the eutain angle, 
the nefronce of the thoulde. cb them (66,60). She duce is 
nortal , amd ceferemce also,” 66, 60) 
66. Mommer of determina the nosition A a 
pow K Ane Suleror Crest. ob determine the pryect- 
don of a pont of the interior crest contaumed ima profile 
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we ee eet oo Bie anrt above the magttal benry | 


_< acer eattast tore heght Ye the thickness of the, 
250M: remnandee wll be the teght of the catirior exest 
whem oe mayeTeal, amd, when the cateror Hope b 14, wh 
nue ot Pe Nhe ¥ the slope , 2dding together the thichnet 
= fe warwet. the tase of the calerior Sope as just determin - 
ket he xitance from the foot of the extervor slope tb 
Pe rrp lhc’. the sum wll be the horizontal ditlance 
<tacet Be riagetteal and entercor crest, or the Slane 
4A we ms slong the thace of the profile plane, from te 
? a. sefercot ered. 
ao Swlenaor Crest of Ane ucemle PLU Fig 6. 
aR aonnfon of the emtrrucoe cxett above the magittial 1s fiwed 
a pons. Chat of the eurtain <s parallel t6 the magiteal 
ors 3 pect above if. State of the flanks and faces of the 
pation we contaned un the tame plane, the scale of 
rtenty of hach, 24 Laken parallel to the bastion capital 
SRe nadition of thi plame ct detumined by placing cts hei 
wntal, which eonedes with a pan- compe 4150 yds im 
sagen at- the bastion salient, at 43560 above the horton - 
mo eawon through the ports where the flankd jor the 
we eCzepr - 










oe tqyerence of the wrterctoe ceest of Lhe 


jrom Cre above Aatla wll therefore fe / 81, o) 17°F a i the 


a8.00- 


#20, +/: $)s31. 16 
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toriuontal dittamee of amy point of t prom the magiteal 3h 1 fe. 
Oe 10,38 yas ad thete Hive linel are popallel. . 

Saving drawn the proyection of the untrrnuor erect 
mrumed appromimately , amd with suffieent accuraey ; ty 
bisecting the eutaum angle ofthe magttrals, and taking 
the pout, where the bisecting Line wuts the cntirior orebt, 
at the eatiemity of the flank. Seom tht port, of which 
the aeferemce 2b (81,0), fu Lime be dean perpendicular 
to the battion saputal ut ull be the toregortal (61,0) of the 
plane ¥ the enterior crests of the battion, that ot the pam - 
compe ib t, bo hug her, amd ts reference ull therefore be 
(86,50). 
which ital that of Be pan sone’, draws taro bined 
procallel Ls the battion caputel ana 2,18 ydls from at, 

will limit Ahe pam-cornpe’ Mow, at the 
of the pramconpe' ut a point of the entero crest of the 
bastion frees and, utd reference <4 /85, 60), the heug ht of 
this point above the magtral i 19 ft, ot the reference 
of thi lott Line th (66,60). the forgontal aittamee there - 
fore from this pocnt to the magitteal 4 / 29+ 15,66 + 1,30) 


= 37,16 = 12,38 ytd. Drawing a a parallel therefore A the 
magtteal of the face and atl 12 136 yas from A, the pont 
where t cuts the parallel to the capital, af 2,15 yas feom 


86 
tt, wll be the cequucd pot, Urough which the hovyprt- 
al 46,80) es drawn. 

Hoang tivo hoeegonil of the plame, ti teale of 
can tbe conttiucted , and ohn hovigortals $e deter - 
mined. othe prozection of the promt of the untorior evett 
(Or ee EE 0s EEF ote ca e Lake 
the frocegortal / 84,0), the perpendicular aAiglarnte fhe 
fot on t from the smug tteal i5/ 30+ ty! 16 + h5o)= 5,63 
ox 88 yas. She two pots thus addinmiened beumg gored 
coll geve the pruyection of the emternor erst of the face 
eh Yond that wf the flank, of whish one pont 
(81, 0) hast been found, bise the thoulder angle of the 
onargibteat, the pocnt where the bsecting Line ets the 
wmtercor crest f the face foe proces te ao 
She ceonttrudiont fe the unter xs, fest goon 
are only appronemations 16 a true neti ; ad the horizontal 
dittamces calulated., beng those contained um prrokte 
4, ought lo have bem set of perpendicular te the pryect- 
ton of the wmtinor crest: hut the doftnence between the 
resills of thes BpypVeorween ale oncthod ana one neg orotly 
aceurate ull, cr the nresent caste, be Jo tmall, » ocwemg to the 
slight lertgence beliwvcem “he prrozectiand off the rag fteab 
and imtercor oxest of the Gace at mot Lo affect , ae ony 
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appreciable degree , the real f ti 0008 of the regured jrocnt. 
The 3 dame remark ane optical 0 the contludtions yor 
OY. Bononrel r bnceuhe Having chan the on 
tercoe crest of the encente, al the other mes of the para 
pret, ( eacept the goot of the exterior slope), and the imward 
ine of the terre - pleer: are drawn parallel to ut. She foot 
of the eatirior tlone u drawn parallel to the magisteal. 
68. Gee plom of tomeumke PL. Vig. 6. She 
Carre - lems of the faces and flanks axe um a plame pra - 
wallel to Mat of Cee enteric crest ard 8 feet below ot 
gorital of the tant pla fund! be onhy meceddary 16 sub 
Liat 8 fist form the corresponding one of the untercor 
cxests. Shiucs (86, 50) bermg therreferemce of a houzontal of 
the umteron cxekt, that of the teens pele comshewe. 
img 4h (77, $0). 

She terre plain of the curtain slopes 1 ft from 
the foot of the bamguette Sloyre Lo ute unmwarcd Line, which 
69. Rowpoet - Sone. and Hows. PL Fig6. 
She rampart sores are planes of % pasted through the 
onward Lines of the terre -pleens. She Lines of intersect 
ion of the Lamport totes ana plame of tte are foumd 
in the ubual way [ Prob.19. Fig. 24). 


70. Roms. She camps Leading from the plane of 
site to the terne-plein necewe am inclination of Vo, and 
Chey are 4.30 yds. uncle. Slvo of them are placed onthe 
curtarn ; ane on the bank, and one on the face. 

a conttiuct each ramp we sect Ha pocrt of 
aepradiure on the goot of the namypart dope, peorr thus 
frovodl ave draw a Une of % on the xarmpart- dene which 
lo this Line and. 4,30 yds from a. She housontall of the ram, 
are taken pecpendicular to the Live Latt Lines. From these 
with the ramp can be ecadily foumd / Prob. 19. Fig 24) 
74. Ssorbethe. PLE. Fig." WO barbette for five 
pueces it placed in the talit of the battion. She top 
of the barbette is horizontal amd 2.76 ft below the unt. 
cet at the pam coupe’, itt reference therefore it (02,76) 
Ot 1s bounded, ty selling Off 8 yds along the caputal, pm 
precprenaliculan to the interioe cveit- of each fave ; these per. 
pemaieulart tomit the trace cocupued by the puzee on the 
perpenasucnlarcd, attamce of (2 yds ane dett of along the 
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amtvuor Cresta, ama perprendieclars of 4 yas set of, feom 
these last points, to the unterwor ovettd, and the omward linus 
of the barbette are drawn through the catemities of thete 
fast pependicclart and parallel 15 the urtenor crests. Lhe 
embankment of the barkette ct fenethed by topes of 1, the 
entertetions of which with the tinre pleen are found ew 
Lhe wtual wary. : 

lve ramys of U6 and 3,304dswite, Lad from, 
the plame of tite to the barbette. She entterior Line of exch 
amy a projected un the tame Emme at the foot of the 
bangutlte slope. She ramps are terminated on the sles 
by planes of 1. The foot of the ramp and. the inter- 
sections of utd trde slopes with the terre-plom and bang 
uelle Hope are found (Prob.19. Fg 24.) im the usual way, 
YR, Omallysis of Constructions adopted Sor 
thote usually adopted foe pemanent works, where the 

Shey are tuch a4 experience tas shown welt give 
durability and sobility to the matonny, from the pressure 
of the embankments and the ordinary causes of destesti. 
bility to which tis lable when cepoted to the weather;and 
0 the rampart and parapet the sheemgth © rest the ast- 
ton of the heaviest antilleny , whilst Lhey offer to the as- 
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netulting bastion’ must also vary greatly She engenecr, 
a selecting from among these combimations, mutt Lake as 
ed for Ais contideration, all the arcumilanceds comnectiad 
On fronts reguixing no other cutwocks than the 
COveRem Wray > long ewrtains and, consegueritly, tmalt bas. 
zond willl $e mot suttale, partielarly of the battion faces 
are exposed. Ui the enemys enfulading Fire, at the curtain, 
from oi position, A mottly secure from this fire, and, 
where mo cutworks intrpode, tt fine teveepeh effectually 
the proumd in advance of it. Where out urochs ance ceguitete, 
the curtain mutt be rebbuiett—da, im most cates, ta 3 Least 
Lngth; en order to obtain Long faces for the bastion, and 
a ttiong column of fare to flamk the out. works. 
bf. on neg ulating Lhe dumenteonst of the parts of 
the general method of Vaubam and Covmontaimgne, which 
4b assume the eatercor side ama the relief of the en - 
cecnte, and to dedermrine the ther packs trom these Lue 
Lieular method, but t seems the most natural, temce, on 
enclosing @ gevere Space with a ine of fortification, the 
Jalent points woul, im general, be drst attended Lo, 
ab the weakest, and the exterior sedesg are a combeguence . 
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of the positions selected for these poonits. Yaban and Gor - 
montagne also, except when the lorabity demanded a 

erent course, made the dimentions of the corresponding 
pods ofeach front the same and placed tem tymmetric- 
ally with eespect to the perpendicular of the front: 

In the following conbtiuchiont, whieh, are te be 
cegarded in mo offer hight than as a. partiolar problem 
of permanent fortification, to Musteate the application of 
general prumecples, ama particular methows employed in 
all other cates, we shall fallow the method of these tuo emgensers, 
@ courte that fas bem generally adopted by others. 

60 Oakerior. dade, Reeliey amd Command. of 
Bae Srowl. Let us Lake the satvuor side of 2 bastion encente, 
16 be laid out ona forigontal $0, 360 als. She hught of 
tt tearp wall 33 fect. She height of the unitecior cre of the 
ewttaim above iti magisteal 13 feet which ub alto the Jame 
at that of the point where it yoins the flank. She relief 
f this Last pont above the foot of the sears at the miitdle 
pont of the curtain ttb0 feet, and utd command over Lhe, 
dite £4 gea. 
on Sahil 3 Oncemhe PUM Fig A. Set the doll 
lowing slones ana dimensions be taken fr thote parts of the 
slopes 44, ox one bate Lo tuerity dour altitude. balwor 
slope Yy, ore A6°. Superior slopre Ye. Sriltrccor slope Yi. 
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anguette Aopee 4. Shampart slope 2/3. Jerre - heed 
g feet lelow the untirioe ceests. Bem 2 fect. BIustance 
between the magutial amd foot of the catizvor Slope 15 ft 
Shichmets of parapet 20 ft. Height of entrnive exett above 
tamguetle Lead &. 5 veet. Aanguelte Cread +5 ¢t- Sonera 
with of lerne-plom ebtomated from the vertical throw 
the untercor crest 48 feet: 

CR. Moagistiak of Carlow. Before proceeding to 
we shall adopt the scale of one unch De fufty feet, ana 
a plame of comparcion 60 fer telour the plane of ste, 
we shall frst, by caleubations, tke Chobe um (Ot. 8), 
deatumine the Least eurtarn measured on the magisteal, 
corresponding Lo the geven relief, dt 0 ft: , of the Lowest 
pont of the flank above the middle of the foot of the 
cuttarm scarp wall. Shut wilt be equal ti the horsental 
dittamee telween the unrteuor exest of the flanks, which 
me ta, $0 ~ 4,50) = 480 feet, diminthed by tance the 
magisteal, whuch is 2/20 + $66 + 15)— 62,33 Yeet, or 460- 
62/53 — 417.66 feet — 139,22 yards. 

63. Magutrol of Sucemte PLIL. Fig 5. How 
found the length of the oragteal of the curtain, Che sro- 
fection of the omragesteal of the encente on the plane 
of reference <6 determined ab follows. Draw a hme yor the 
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caterior tile, amd. tet of om t AB 380 yards ; bbect Hut 
dettamee ty a perpendioular, om which, tet of CD= % AB= 
= 63,33 yas; trom A and B draw dines through D, these are 
the directions of the faces and Lines of defence; AOL A 
parallel to CD on each sede of ct, ama at 69,61 yas, the length 
of the Half curtain, from t, pon the pols & ama H 
where these parallels ntertect the Lnet AD and BD pr- 
Longeal; OH 14 the position of the curtuum ; GB and HA the 
dines of defence; from & and H draw a lime making an angle 
to with the perpendietar to the curtaun ateach of these ports 
the porgs dE and FH of these Cast Lines are the flanhi, and 
AE ana BF the faces. 
64 She postition of the magitteal with retpect to the 
of the curtoun vb horugortal. Md tis 13 feet below the ritterior. 
orett, and this bine os placed at 21 feet above the plane of 
ie, the magittral 1s 8 fect above this plane, ama Therafore, 
from ee enn meme ae 
this last plane; Le reference Therefore 6 (68,0). The flank 
acs Lower at the thoulder than at the ewlain angle, 
the wefuonce of the shoulder ct then/ 66, 60). She face és 
ontal , and wa reference also, 66, 60) 
68. Momne Ff dcoomuung the position of a 
pow of Are Owlemot Cresl. ch determine the propeot- 
don of a pont of the interior crest contained in a profile 
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we fast subtiact from tus heght te the thickness x the ps 
pet, the remainder wll be the height of the ealirior erett 
above the magutial, and, when the caterior Hone b 14, w 
alto be the bate of the slope ; adding togcther the thichn 
of the paraptt, the base of the catlerior Hope as just actor 
tl, amd the dttance from the foot of the caterer slope t 
the magistial, the tum will be the horgontal dittame 
between the magittial and untercor crest, ov the distance 
46 & 42 of, along the tiace of the srrofile plane, fiom 
mmagitial, lo obtain the prycetion® of Bre required procr 
Lhe untercot crest: | 

66. Swhorror Cro K the Sncewhe. PLE. Big 6. 
She position of the emtrise erett above the magitteal us fiwe 
at follours Shut of the eurtain < paralll to the magest 
amd. 18 feet above of Shade of the (tanks ana faces oft 
bastion are contarned um the tame plane, the scale of 
She position of thit plane ut datrrmined by placing aah 
poral, which cotnecde with a pan- compe’ 4, $0 yl um 
length at- the bastion talent, at 4560 above the horse 
tel drawn through the ports where the flanks jon the 
“dare . 

She reference of the entercor ceett of The eux 
from the above data will therefore be (61,0) and. the 
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torontal dittamee of any point of t prom the magitiall 3h 16 ft 
Oe 10,38 yal at these Awe Linel axe popallel. 

Saving drawn the proiction of the interibe cvett 
of the euxtuin , the point where A yornt the flank may be det 
mumed approwimately , ana with suffiuemt accuracy, by 
bisecting the cutaun angle of the magittall, and taking 
the pout, where the bisecting Lne wuts the interior orebt, 
as the catienuty of the flank. Strom thil port, of which 
the aeferemce 2b (81,0), fx Lime te dean perpendicular 
lo the battion capital tunll be the foregontal (61,0) of the 

flame ¥ the enterior crests of the battion, that ot the pam - 


compre ib t, 4 hug her, amd td reference ull therefore be 


(86,50). 

which ital that of Be pan sone’, draws taro Enel 
procallel 0 the Sattion caputerl and 2,18 yal from ot, 
they will Limit the pan-conpe'. Now, 04 the 3 
of the pram.conpe' ut a point of the emtvrccor crest of the 
bation frees and ts reference 4/85, 60), the heug ht of 
this pocnt above the omagtteal ts 19 tt, as the reference 

of thi Last Lime cb (66,60). Che fie horizontal obittamee there - 
fore om this point to the magitteal it / 25° 1566+ 450) 


~ 37,16 = 12,3840. Drawing a a parallel therefore tothe 
magtthal of the face and at 12,38 yas from At, the pont 
where t cuts the porallel to the capital, at 2,15 yas feom 
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al /86, $0) cs deawn. 
two Kousonisl of the plane, itt seale 
dechinity cam be constructed, and wher horgortals $e de 
mined. She pruyection of the pont of the untorior ove. 
of the face on ary guven forazortal cam be found by ts 
Jame purocels ag the one ust deberbed. ee ceample 
the focsontal / 64,0); the perpendicular de aiglamece Fy 
fort on t from the srg ebteal <$/ Zo+ 14,16 + 5o)e § 
ot 14. 65 yas. She two poimts thus adiameyed beng go 
soll give the prroge Nore of the erteror cutt of the fac 
oh Yend that of the flank, of whieh one suse 
(81,0) Rat been found, bisect the thoulder angle of the 
onargibtea, the pocnt where the bisecting bine cuts t 
wmtertor crest ff te face foe poem te 
She eonttrucions for the enter xt, gut g 
ane only appronemations 16 a true retilt ; al the hiowgor 
dittamcel caleutated, beng those contained um proiite 
6, ought lo have bem set of perpendicular tb the pryye 
rebults of thes appromeonat method amd one ragorvouk 
aceurate ull, im the nresent cate, be Jo tmall, oeweng bo 
shight cuvergenee tetuscen the projections of the magi 
and untercor cxedt of the face, ab mot to affect, um am 


—2. Cee. 
356°C 
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appreciable degree , the real postions of the required procrnts. 
oShe same nemarks are applicable Lo the conttinttions for 
OY Bononecl of Sviewle. Maung drawn the in 
Lercoe crest of the encente, all the other Emes of the para. 
pret, | eacept the foot of the eaterior slope), and the imward 
hme of the Lorre -pleen are drawn parallel t9 t- She foot 
of the eatirior slome drawn parallel to the magttrcal. 
68. Seve heim Ff Oncomke PULL Big. 6. Me 
Tere - spleens of the faced and flanks axe um a plame pa- 
allel t0 that of thee untercor crest ama 8 feet below ut 
estimated vertically . So fina the referemse of any hore 
gorital of the terre _plen Awl be only meceddary Li sub 
tract 8 feet trom the comresponding one of the untewor 
crests. Shu (85,60) being the rreferemce of a touzontal of 
the untercor crest, that of the Herre plein correspona— 
“ng 4b (77, $0). . 

She terre plain of the curtain slopes 1 ft fuom 
the foot of the bamguette Slope to ts umwarcd Ene, which 
69 Rome - Sfone. and Hows. PL Fig6. 
She nampuut topes are planes of Ys passed through the 
ton of the ramypord shores and plane of tite are found 
in the ubual way (Prob.19. Fig. 24). 


tite to the tene- plein xecewe am inclination of Vy, and 
Chey are 4.30 yals. wrote. Sve of them are placed on th 
cua , one on the bank, and one on the Jace. 

o% eonstiuet each ramp we sled ia port of 
departure on the foot of the namyart dope, prom thus 
frocodl ave daw a Lone of % on the xampart-dlane which cs 
to thus Lene and. 4,30 yd from et. She hougontall of the xa: 
are taken perpendicular Co the tivo Lett Anes. From these 
dat the uniéesections of the plane of ste ana terre plan 
with the ramp can be eeadily fouma (Pros. 19. Fig 24) 
11. Joorbothe. PLE. Big.“ Mf harbette gov fi 
pueces ob placed in the talint of the tatton. She ton 
of the harbette it hornyontal amd 2.76 ft below the unt. 
crest at the pan-coupe, std reference therefore if (62,75). 
Ut 1s bounded, ty selling Off 8 yds along the capital, f 
the foot of the pan-coupe’, and from thet pont drawing 
perpendienler tothe untercor crest of each face ; these per 
pmaieulart temit the space cecupued by the pucee on B 
frerpemauculard, adittances of 12 yas are det of along the 


69 


umttocor crests ; and perprenaculars of 4 yas set off, from 
these last points, to the unterior crest, amd the omwana Lines 
of the barbette are drawn through the eatremilies of these 
last pegpundielert and parallel 1 the unteior reser. Lhe 
embankment of the barkette ct fenethed by topes of 1, the 
the utual way. : 

Svs ramps of Yo and. 3,30 yas wide, Lead from. 
the plane of tite 0 the barbette. She enterior Line of exch, 
amy hb projected un the tame Lime at the foot of the 
bamguttte slope. She ramps are terminated on the ses 
by planet of th We foot of the ramp anda the enter 
sections of uty tide slopes with the terre-plein and bang 
uette done are found /Frob.19. eg: 24.) om the usual way 
YR. —- Omalysid of Constructions adored Sor 
those usually adopted foe permanent works, where the 

Shey ane such, at experience has shown will give 
durability and sablity to the mastenny, from the presiune 
of the embankments; and the ordinary causes of destecti - 
bility to which tus Lable when eapoted to the weather; and 
0 the rampart and parapet the stheemgth to rebut the act- 
ton of the heariest artillery , whilst they offer to the as- 


g0 
the ute of ther urd . 
come 14 slight, at that between the teere-_pleen anol bor- 
bette, the slope of the camp may be as great at %o, ana 
wittth be 3,30 yard. (Where Che Height ut greater , the decks. 


wlth be 4,30 yards ot least: 

She position of the terre-plein with cetpect tothe 
shelter to the Ceoops ama materiel ont. Cay inchining 
that of the bastion , the wooed anal as 
faces amd flanks are Fetter covered from the enfilading | 
thorgoritab, ase ball passing over the dalioct will ceachan 
cnchined tercre-pleem at a pornt farther feom the saliont. 
than one which ut horizontal. She hught 4,60 fect, at 
which the salient ut placed above the curtain, ch as 
as cam be admitted in a hemagon, the least polygon b 
which the trace adopted ut applicable ; because, of placed 
higher, the plame of the ntercor ecett of the battion ; 
Lio adjacent tattions of the polygon, and these bastions 
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would, therefore mot cover the one between them from, r8- 
them in a sevcecable Mette, by rot allowing the rasn- 
water Ao collect and remain upon Chem. 

13. Sartioulor Conditions of the Out.works. 
She out- works, bedcdeb satitlyeng the general conditions 

Lard down ; ane commectid with each other by several 
ommor relations of deferrce amd sutablemess, growing out 
of Chek relative froitions , which give rite Lo many seemingly 
arbitrary conttiuctions and detals foreach one, the bearing 
of urhich cammot be clearly umaderttood umtila Aeseript- 
ton of the whole asa tytlem has ben gone unto 

She sear walls of out. works, at well ab Thecr 
gorges where they are exposed Lo be tuxmed, shaule not 
be Lets than 12 ft hugh to secure them from a sudadenopen 
atsault. 

Sher parapets are of the dame foem at that 
of the encerite; anal oe the more umpotarnt ones, which 
are much exposed to the artilleey of the astactant, of 
the same dimensions. Un those Lets capiosed, the thick. 
mess of the porapet may be readucea Ho 12 ft, orb yas. 

Lhe tee -pleins of the smaller. out. works, 
whieh, are not ; acmed with artllery, should 
nit be Lebd than Buds ; those of te Larger should not 


be Lets Lham 40 yards. 

the @ eaponmuers and covered- wads caguita 0 paliacing 
for ther greater security from assault, should be 6 ft: 
wele. 


"4. Gemakle. PLE Figs 12 Mal tors fs 
(he colt of Be waste, wnat the scsp oft wy 
on the prolongation of the scarp of the bastion faces 
Me leave a oliteh of 13 yds between the gorge 
of the tenall amd the encevrite titan ; and one of Hf 
yas betwen each, of ots wings and. the flanks. She 
No fhe cenpemie, Bonney 
ib aw beoken Line, the lawvest port of it lang 
13 Wa es bo of te errcecrte ditap.. hts rq 
crest is torizontal throug hout; ana +, 0 ff Lele the ang. 
pat 2 fe. She width of the tine plain at itd curtacr b66 
yueds. She parapet ct terminates at the wings by Lea 
werseds th ft thick, which eetena from the unterccor crut 
Vo the scarp wall of Ure wings, the lop of cach tiaverse 
us on the Jame Level ab the nrternor rest. The traversal 


axe Lenrmmimaled towards the parapet by planes f ti 
the preceding data, we first craw a bine paroltl to the on. 
Ceomts evan, ana 43 yu fom &, for the gorge of the ter 
aLecutan , antther Line parallel to this, amd ot 8,66 gdh, 
8. the unrtyccor cet , of which the teferencee <4 [63, 50), as uw 
2s 4,50 ft below the enecinte magittial at the eurlain. 
A luel pasiage at 31, 60 ft blow the magitial 

of the encernte curlaim and. at the rof/36,60), Leads from 
the main acteb, between the encemte and timaclle, under 
ths Last work, ana through a double capone in the 
maun dite un advance of it. The crest of the caponmisrs 
are 9 feet above the Luel of the pattage and. atthe wef. /0s,80)s 
and the magtlal of the tmalle eutoum 15 fact above thete 
cxetts and. at the ref. / 58,60). She voteror evett of the Leraille 
get (* 0), ct therefore $ ft. abpwe iti magitral. 

She horizontal ditamce then bativcon the mag ama unt. crest 
(HA.65.) 6 2 +5 +46 16.6 ft, ov §.60 ytls, and at Lete 
Tote oma ee rage TE OE LALA 

eetends t the Tope ny te taunts of 60); sts 
of M, whieh Lemienates thud traverse , Lo a bevel of 13 ft 


0 
A2el 3 fe Lwee than the nablage of the double capronmucre, 
ama 2t cof 33.52. wll guve ‘46, 50) for the ref of the 
Lraett aoe? ¥ the ord ¥o the seeng ; the nef of the pout 
urhere +O acees that f the cucloum fang , ag abeasty deter 
Mermee. ijics3.50 - 
Mb fied ther, the Lowest point of this magisteal, 
trau- wine (a feo + yds. from the catcomily of the ving, 
ia Che axtmure Gre of the teaverse , parallel to tht tne | 
Vane wither at (7 ft - 6.66 yas, which bUthe base of the 
sone 3 +4 thal tem nate the teavete, where tht 
fra ects Re Lore S aefarrce ih the wegucred front 
Re Awrcegon tal A.tlance between tut pout ana 
ee url west, saleulated wn the usual mamne cbs 12+ 
r+ 1.60 © 28.50 y= 9.50 yels. | 
an &® Catnud 4. §0 ods, and feom the other eaLremily 
a the Prep nwthee tee urth a radius 6,50 yas, arr ~ 
A rtwenet @ Casegeret te these anes, Aull Se the unt cxett 










_ Bin ces iad 
Re z dane of Che wing <4 mot drawn - 
eae’ fo the vt. seert, sa sist nse as follows, 
aR Bee revert yi ntertection of the unt. crests of the 
Ce ae ree voy wn reg Wersrnhe anarce witha caddis 8,66 
gees tone Dy aramtishere the ercecele ewdlater 
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ral prolonged ets the unterioe crest of the opposite flank, 
chro a line tangent to this are, which will be the de 
She gorge wall uses te the Cuel of the terre - 
pln. That whieh, teeminates the wing A bmited by 
the planes of the parapet, Lene plein, and top of the 
traverse, and id temed. o. rroike worl, from the form. 
af ts outline. 
75.  Omalysis of Conreuctionn tof the Ge- 
moukke. She tenalle 14 more impottant ab a mathkthan 
aba defensive work. I covers the posteun unr Lhe curt . 
an , amd alse the matonry of the flanks and eutlain, 
from the enemyt batteries ; which lett ib an ebienrtral 
either on the flanks, or wurtaim of the enceinte, att 
well then be umpracticable foc an enemy to Lunn them, 
at he cannot make a beach in He enewnte behind 
ue, ditches, and ther courtercteagpsl, and tt thus sec 
vel Lo cover the retreat of the troops from the other 
outiworkt. Chen the dctebes are ley, bth aor emits 
premtable port of the fort, ab the space w ts rear 
fornt a Large place of arms where Lroops eam be as - 
b 5 7 againtl the wmemy when on 
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Mauban , and Bormontaingne, ewe fave seen 
Liha flat te bach on tha ann, th 
tt cose cet, antl plea tat tof bales the 

On negulating uth searp wall, we have sup— 
froded , that an enemy would attempt arr assault from 
some pont in the dead space in front of t; amd haw 
Therefore arrange th height, 40 that no part of a4 
ought there oecupey . ; 

Lhe position given Lo ti int: crest still Lean 
tome podon of the ed EA kat 
Stl a formidable hash of sain life to tha enn 
Oe pavepat Y whieh, ale wed & EEA, 
flank capsted., none the shoulder anghs, would be 
contiderable, were the eaterioe ope of the tenalle 
Pakafeh eH Ged to the catteonity of the wing, ut a 
ere. 
















She tenaclle 28 tebdom armed with Can- 


more, although onorclianrd are frequently placed ui 
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ow this axcound we awe reduced Xs Lorne elim 8,66 md. 

Overy pearl of the diteh, betiveen the tenaulle and 
cukaum should be swept by the flanks . Gt to satisfy thus 
condition that we have drawn the gorge tine of the wing so 
ab te be deem ty the puece Wat flanks the curtain of the en- 
cemte. 

She tenalhe , although procuring decided advant: 
ages t the battioned form, aleprived of one of ts char - 
acterittis pots, that of flanking weny part of the ditch. 
Dor, on front of the tena; there 8a death sproce, where 
defect, fowever eb of tufling magnitude, dines were the 
tenalle Anhen , he could mot establith himself in ct; and 
the width gwen to the ditch , tlwen ut and the wreurte 
flank, ut such, at to preckiole any attempt ti ebealose 
the eneente from the lop of the tenalle. 

Shee terre plein of the tenaille is inclined, foc 
ment on the Lerrce plain of the dems - -Eame redoubt. 
16 Drahle conenaioce® PUM. Figs...  Biapas pias 
tage of the double caponmiere t4 3,30 yds utdeat the bottom 
and oor the tame luel at the Sottom of the diteh at the 
muddle of the curtoum wef. (36,50). Bee int: crests of thet 


awordk ake at 9 ft above the bottom of the passage ; Choy ae 
Hougortal, ana there raf /45, 60). Sn the profile of the 
caponmiere the base of the int. shape 2h 0,50 yd; the bamguelt 
<t 2,0 4d4, wile, and the bate of the banguette slope 5,0 als, 
the foot of the Famguette slope, cb 5,60 yds, which, bung 
doubled, ama. addeat Lo 3,30 yds, the uittth of the pasiage , 
fives t4,30 yl, for bhe dttamee between the wit. exetta. The 
crests are drawn parallel to the peepee dueular of the 
sede, ama a Line drawn parallel to, and 3,30 yds, socthen, 
the satecor sede on the rther. 

She embankment of the caponmiiee ib Leemun- 
atea, on the exterior by a glace, which us prolonged to 
the Lottom of the ditch. Thus glacis ct detewmined., by pas- 
song a plame through the unt: crest of the caponmicre, ans 

h, the shoulder angle of the unt. crest of the oppuide 
$attion lowered 3 feet. 

Me caponmiucre is teminaied towards the eastenioe 
ade by w profile wall, along the ine at 3,30 yds within 
ine of the banguctle Lead, Go a point at 2,0 yas, beyond 
the unt. crest, at thi pont the dunection of the wall u 
changed, Jo that, teng prroloriged a may cut the ent 
ccett of the emcecrte flank, ak a pocmt 4,0 yds, from 
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the shoulder angle. Ake remaining part of the umbank. 
ment on this tude ub terminated in a glact, te plane 
of which us pasted through the ont. crest of the encecmite 
cuntain, and through a hme on the bottom of the man 
diteh, att,o yds within the eat. side. Shis plane intersect 
the futt glaes m a bme ab (PLUM Fig 2), which, xs 
prolonged to tt intucsectionb, with a bine bo on the 
places, at 6, 68 yds, from the untlinwor exe AMA pak 
OU fast acts tar inated wt thet line, by a plane 
of 1, the line of unterteetion of his plame of 1 with the 
second glacit, it prolonged te umtrrsect the line of the wall 
directed on the flank, which gues the pont where this 
wall terminates. 
Wl semains te be detrumined 
77, ° Onalysis of the double canounisre. fhe cx 
pomniere serves both at a communication, and aba def. 
Laesive work for the Ahtehe . Me the former, the puabiage 
should adent of a convesuent erculation, without beng 
Loo wile, which has detemined tt width at 3,30 yds. 
She int: cretts should cover the troopt within the ea..on- 
ruere drom the enemys establithenerté on the crest of the 
bastion covered way, a reliol of 9 ft 4irt been found seuf- 
fervent for this prurpose . 


tile to the tene-plein xecewe am inclination of Va, and 
Chey are 4.50 yds. crile. Tivo of them are placed onthe 
cular ; ane om the bank, and one on the face. 

o% contliuct each ramp we select 24 port of 
departure on the foot of the namyuat dope, prom ths 
frocodl ave daw a Line of %9 on the xampart- Hope which es 
to this Line and. 4,30 yds from et. She horgoritall of the cam, 
are tahen perpenaicular Lo the tivo Lett Anes. From these 
dat the unttedetions of the plane of ste ana terre plan 
with the ramp can be eeadily fouma (Pros. 19. Fig 24) 
14. Soorbethe. PLE. Big.“ oA bacbette for five 
pueces cb placed in the salient of the tattion. She top 
of the harbette is horizontal amd 2.76 ft below the ent: 
crest at the pan-coupe, itt neference therefore (62,78). 
Sts boumded, by tetting of 8 yds along the capital, fem 
frerpemdieular tothe untercoe crest of each face ; theke prer- 
pemdicublard limit the space cecupicd by the puree in the 
frerpemaucnlarcd, Attances of 12 yas are dott of along the 


69 


anterior crests; amd perprenasculars of § yas set off, feom 
these labt ports, to the unterior oretti, and the mward lined 
of the barbette are drawn through the eatremilies of these 
last popendicclort and parallel to the unteior crests. Lhe 
embankment of the barkette ib finished by sloped of 1; the 
the uhual way. 

Slvo ramys of Ve amd 3,30 yds wie, Lad from , 
the plame of tite to the barbette. She untirior Line of exch 
xamyr ob projected un the tame Une at the foot of the 
bangutlte slope. She ramps are terminated on the sitles 
by planes of Ys. whe foot of the ramp and the enter - 
Senior’ of td sde slopes with the terre-plen and bang 
elle slope art found /Frob. 19. Feg: 24.) om the usual way 
72. —-- Omalysia of Consturctiond adopted Sor 
Rae Cnrcembe. She dimenscons ama form of the profile are 
those usually adopted foe peemanent works, where the 

Shey ane such, at experience has shown wll give 
durability amid stability to the masonry, from the pressure 
of the embankments, and the ordinary causes of desteucti.- 
bility to which tis Lable when exposed to the weather ; amd 
0 the rampart amd parapet the sheength to rest the act- 
ton of the hearcest antllery , whilst they offer to the as- 
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Aasted. Luery comuensemce for ther prompt action, and. 
the ute of there arms. 

She width amd tapes of the ramps ane reguleited 
come tf slight, at that between The tene_pleenr amd far- 
bette, the slope of the camp may be at great ad %o, anal of 
suciith be 3,30 yard. (Where Lhe heighet ut greater , the deck. 
ty of the ramp, should be proportionally test beep, amd a 
weatth be 4,30 yards ot beast: 
shelter to the Leoops amd maticel on t- Pay imclirumg 
that of the bastion , the waked and yesownel on the 
feces amd flanks are bitter covered from the enfilading ant 
horizontal, aba ball pastiing over the salient will reachan 
inclined terne-pleem ata point farther feom the taliont 
tham one which us hougzontol She hug ht 4, $0 fect, at 
which te talient ut placed above the curtain, 1 as gersat 
as cam be admitted im a heaagon , the least polygon t 
which the trace adopted ut applicable ; because, of placed 
higher, the plane of the untercor exett of the battion, | 
prolonged tack, would mtertect the plome of sole um : 
abme which would fall without the teliowda of the 
Lio adjacent bastions of the polygon, ama these bastions 





91 
woule, therefore mot cover the one between them from re- 
verde fire. 

She slopes moreover of the terrce-pleent keep 
them in a serviceable Sede, by not alloy the raun- 
water Ho collect ama remain upon Chem. 
1d. Santioler Conditions of Ane Oud worlds. 
She out- works, besides satisfying the general conditions 

aud down , are commeclead with each other by several 
omumor relations of deferrce amd tuitablemess, geowing out 
of Cher xelative frositions , which gue rise Zo many seemingly 
arbitrary conbluctions ama detats for cach one, the bearing 
of whch cammot be clearly understood until a deseript- 
ton of the whole asa tyslem has ben gone ints 

She scarp walls of out. works, at well as thee 
gorges where they are saposed Lo be tuxmed, should mot 
be Lets than 12 ft hugh to secure them from a suddenopen 
absault. 

Sher parapets are of the same fom at that 
of the emceritz., and for the more umpotant ones, which 
the same dimensions. Un those Lets capiosed, the thich. 
nest of the parapet may fe reduced to 1h ft, or 4 yds 

Phe tome -pleins of the smaller out- works, 
shih, are not habe acmed with art llery, should 
att be Lebs than bys, those of the Larger should not 


be Lets Tham 40 yards. 

She bamguelte treads of out. works whieh, Che 

the caponmiers ana covered - wand; Leguire a palisading 
for ther greater decurty from atiault, thould be 6 ft- 
weadle. 
4. Gemaskke, PLE Figs 12 Me shall alt fox 
placing the magistral of its uutain, parallel te that of 
the euttain of the eneeirite, ama. the searp of Ua wengd 
on the prolongation of the scarp of the bastion faces 

We leave x oliteh of 13 yas between the gorge 
of the tenall amd the encerrite dixtan , ama one of tH 
yas between each of its wings ama the flanks. She 
jn ia and 13 fF aboue 

ib a beoken Line ; the lasvest pocrt of it baing 
13 ‘Bato the fottom % the enceinte ditah.. Ha a 
sat heigl thang ht and #, ft hb th ep. 
pet 12 fe She wnclth of the trere plain at LS curtar 8,66 
yu She parapet J Lermincastest at the wimg by Lea - 
weeseds th ft thick, whieh eatend from the untrrcor cust 
to the scarp wall of Ure wings ; the Top of each Liaverse 
us on the dame Level ab the erternor erett. She teavertal 


Lb eonttewct the primeipal Les of the tenaille feo 
the preceding data, we first chow a tine parallel to the on. 
ceemle euctain, and /3 yu fom tt, for the gorge of the Tin 
akecutam , ancther bne parallel to this, ama ot 6,66 yds 
18. he unrtyccor eet? of which the eefexence <4 /63, 50); as ut 
<5 4,50 ft below the eneeinte magittial at the erctacn . 

AM lel passage at 31, 60 ft below the oragebtial 
of the enceinte eurtoin amd. at the raf/36,60), Leadls from 
ths Last work, ana through a double capanniere im the 
ace 9 feet above the level of the pasage and at the eof (46,60); 
and the magttial of the Temaille euctaun 13 fect above these 
cxests and at the ref. (58,60). She cotecvor erett of the tenaille 
having the cof: / 63, $0); cd therefore 6 ft allpve ot magtteal. 

toregontel Attance then Sateen the mag. and. ont. crest 
(Qt. 65.) IL 344-6 m 16.6 4, ov 5.60 gal, and abt teste 
Lines are houzorital ther pruyections will be parallel and 

She unt: crest and magittral of the wing wilt 
sult feom the following dake, She scarp wall of the 
wimg eatemds to the tip. of the Lhavade vol (63, 60) ; wts 
omagitteal then aledeentals, from this Lueck un the plane 
of %, whieh, Lerminates this traverse , to a Cuel of 13 ft 
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anual ak wef. / 33; $0), ol gore (6 ars of the 
where t joins that ofthe cuttin, being, ad alkeacty deter 
orumeda, (58, 2 
beau w Line (2 ff 00 4 yes from the eatromity of the wimg 
for the eattorior » Line of the Leaverse ; vrmalh Lo thates 
raw another at 17 ft = 5,66 yas, which cb the base of the 
slope of 1 that Anminates the traverse, where Cs 
the wrt. ocett, caletated wr the ubual manne <b 12+ 
16+ 4,60 = 26, $0 fem 9504ds. 
with w cadius 9,60 yas at om i other ealremity 
of the mag. another ace with a radius 6,60 yds, amc- 
leaving a Tangent to these ares, A10cll be the unt cxett 


She gorge leme of the wing il mot drawn pa - 
calicl to the int. Seth Bet ieerrine od flo 
curtain and wings aeserche an are ith w endlich 666 


brat a deg veo Pe 
! magert to thet Per 
ne | 7°94" wall useste he Luvel of the 
planes of the the an —_ 
6, and frarapt, terre -plen a 7 
yin toma ie ly fm 
, from fom 
voille . She Aemacle 16 more impodli . y ane a 
a, ant ads . 
8 ena Sesto westn cs the 
"% Shoo battered Thad fea cts 
promt: f tans a oni anh 
“ flanks, ov curtain .. 
wa ~~ : of the wnauints, adit 
wae “aa fer wn any tm tha 
ves Lo covec Ghee nebuat the tone - on 
a of ohe , and t thub see. 
forms a lange place a a 
f . v uncs whare Doopa sane 
the aetefes. ™ “ te 
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Vp ham , and Bormontaimgne, we Rave deen 
40 fuwed the relief of the tenalle ab mot to math the 
fre ff the flanks on the breach im the bastion St 
of tt entercor crett, amd placed t at 4, 60 ft below the 

Gr regulating 08 Beacpe wall, we have Supt — 
froded , Chat an enemy woula aklempt arr assault from 
some pount iv the dead space un front of a; and have 
therefore arranged th height, 0 that no part of ds 
be hess tham 18 ft BT | 
onughtt there occupry. 
tome potion of the vim, lekanat ct capated bat 
were the expoted pat battered away, there wold. be 
Stile a formidable height of searpr Lift to the enrcecrite, 
the parapet of which, alto wouldt be but slightly dium. 
thea um thichmess by it. She portion of the enceinte 
a aa rcan the shoulders angle, would $e veg 
here. 











She temaclle 6 selolom arwmed with can- 
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ow this account we howe veduced is Lorre len Xo 8,66 mdb. 

Onery paul of the dite betiveen the tenalle amd 
eukaun should be swept by the flanks | Gs to satisfy thus 
condition that we have draum the gorge tne of the ung to 
ab te te deem ty the puece Wat flanks the curtain of the en - 
ceomte. 

Mee tenalkhe , although procuximg deced advant: 
ages t the bastioned form, deprives tof one of ts chan — 
Gor, in front of the trralle, there 14 a dead. space, where 
defect, however ub of tufling mitude, dince were. he 
tenaclle Anhen , he could not ettablith himself im tt; and 
the width gwen to the aiteh , between ut and the weuvite 
flank, 2b such, at to precliole amy attempt 16 ebealase 
the enceinite from Che top of the tenallle. 

Shee terce plain of the tenoille it inclined, foe 
Be purpose of defiling t from the enemys tablish - 
ment om the Lune plum of the demi -Eume cedoubt. 
16 “Dodle canorniore P PLE. Rigs. AQ. a 
tage of the double caponmizre ts 3,30 yits wideat the bottem 
anol orn the tame luel ab the $ottom of the ditth at the 
middle of the uutoun ref. (36,50). Dre unt: cretts of thi 


avord are at 9 ft above the bottom of the passage ; they art 
Hougortal , ana there raf /45, 50). Pn the profle of the 
caponmiee the bate of the int. slepe 14 0,50 yc; the barguttte 
<6 2,0 4d4, wile; and the baste of the Samguctte slope 5, 0 agli, 
the foot of the Famguette slope, ob 5,60 yds, which, beng 
doubled, and addea Lo 3,30 yds, the wittth of the pasdage , 
gives “4,30 ydh , foe the dance between the nt. crests. She 
ecests are drawn parallel to the pecperdieular of the 
frort, and Limited by the wutain of the temalle on one 
tale, anal a dime dhawn parallel to, ana 3,30 yas, socthun, 

She embankment of the caponmiice is teemin- 
ated, on the eatervor by a, glacct, which «3 prolonged to 
the bottom of the aiteh Thus glacis cb deteemimed, by pas. 
song a plame through the int: rest of the caponmiere, and 
Brough the shoulder angle of the unt. crest of the oppwide 
$attion Lowered. 3 feet 

Lhe caponmitre is Coeminaited. towards the eatrrior 
side by w profile wall, along the bine at 3,30 yds within, | 
ime of the bamguctle tread, Go a pount at 2,0 424, beyond 
the unt. crett, at thi povrt the duettion ofthe wall us 

ea, Jo that, teong prolonged, ut mary et the unt 

crest of the errcecrile flank, ak a promt 4,0 yds, from | 


| 


9S. 


mont on ths sled torrcratee ta glee, the plone 
of which ut patie through the int. crest of the enceimite 
eutaur , and. through a a hme on the Sottom of the main 
ditch, al ,0 yah within, the eat. side. Shes plane enters 
the first glace um a tne ab (PLU. Pig: 2), which 18 

prolonged to ua untusectionh, with a ne be on the 
ft places, at 6,66 yds, grom the enternor exe. FH park 
of the pirst glacds u teminated at this Ene, by a plame 
of li, the line of untertection of This plame of fi with the 
second glues, it prolonged to untrrtect the Line of the wall 
directed on the flank, which gues the point where this 
wall Aewminates. 

Mb the en Ae ne Nee 

dll cemains te be determined. 
77 Analysis of the double canomnicre. She ca 
prommnere serves both as a tommunication , ana ata def. 
indiwve work for the aAiteh . Me the former, the passage 
ould adem of a comvesuent exxculation, without beng 
foo wide, which has detemined ts width at 3,30 yds. 
She unt: cxetts should cover the trooph within the ea. Ore - 
miere deom the enemys etablishmencts on the crest of the 
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cS a defensive work, cts fe should sweep the 
aetah,. St ut for this purpose that th embankment 
arranged on the untirioe ab an ordinary parapet, and 
Head 14 made 2,0 yds unde, ab a should be palisasded- 

In order that the embankment of the capronmine 
mary mot » by ad relief, forn dead spaces in the ditehe, the 
flame of the fecst glacis ut arrang ged 40 atte bo vert 
of the second glacis, and. the ettirn wall are to an 
camged, able $e swept by the fre of the wntain, and of 
4 made unto x oasis coupe, Laving a supficentt thickness 
78. Magistrals of Demi-lume Seon omd C. DConh 
meng? ob conttiuct the onuaagtlal of the cleone. Luns, 

two pounts are taken on the eatirioe side at 108 yds, 
from the perpenclieatar; through these pocrtd perpen - 
ciclard are drawn to the catecor scde; j the pocnts whee 
they cut the magutial of the battion faces are poined, 
crab ore Bees Loe ane guilatal arg he corn tteacty 
deme - tune. See catremity b, of the demi lume face, 
“Jd oumad. by drouung w lime at yds, without the cee 


101 


Lercor Sede. 

She coumtrrsearp of the deme - Came ut parallel 
b the searp and at 16 yards 
19 Counlersearn of Ahe encouke PVIIL ig. 
oh conttiuct the couritirsearp of the enceintte, amare vb deb 
cubed from the talnt of the bastion, with a radius of 26 
gilt; a perpendicular DE, of 6,60 yal, cb dean tothe deme 
lume face; f a tangent be mow craw 46 the are, andl 
~ merpremaiculae $e dermatter frome te pried fy ore the tim 
dean through the ealremity of the double caponmizre 
pall lo the ecternor tide. The point £ cs found, &y 
combtuucting the eurve which 14 the Loews, of the aboue con - 
ditions. Che ane with the tamcgurtt denser, theoegh £ 
80. Redoubt of Ure Ra-onterina Sace of Memb 
— PUELWg.9. ch detemine He magittial of the redoubt of 
the xe-erittereng place of Arms; a Lme ob drawn through, 
the pont, of the A. Lime face, anat the extremity of the 
cudaur , ama prolonged beyond the demi-lume counter 
teary. 3 pout a, us meet taten on the prpemdieclar, 
at 5,0 gts from the dere - Lume talient ama Through tu 
fowt amd a poimt C, atéumed on thre deme - Lume countr- 
searge, am endlefunile Eine ub drason. Alime 0d, ts neat 
draun, making am amgle of 60, with the line ac. Swo 
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Lines c'd, amd c'C", are decuvn, the frst parallel to Cd,ana 
4,30 yas, from a; the second parallel to AC, and at 2,04, 
from at. of the prount of entersection. C, of these tivo End, 
point of the redouble; amd the line C' di, the magusteal 
of one of ts forces. f the promt C', oloes mot fall on the 
Line drawn through b, then a second. point ¢, must 
be chosen, and the same constuction be again masts 
Me different uroterdedtions c, ull be pounts of a exer, 
which cb the loous of the above condlitions, and the 
b, will give thee xegured promt. Ybaning the face cd, 
the other face 4 deteernined. at follound, a line ohawn, 
parallel to the demie- Lume coumtertearpr, amd at 27,0 
Yue, from 2 a pont <b found on this Leme, oct 7. 88 pd 
for Cd; from this pont with a radius of 7.63 yal, 
an are Us Auerched ; a tangent drawn to Hid are, Jeom 
a pout on the ent. creit of the battion Jace, at 13,0 oilh 
dd’ whioh ut terminated at the bastion COUMLEEEARL. 
| PUM. Fig. ana PLIV. Fig 1. fe actoh of 
the nedoukt 4 horgontal ; ama the reference of ts 
slope of the bastion face to be prolonged bo ence 
countersearpr, femaing the ref. of the pout a, un 
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flame, and taking a pont 4,50 ft- below this; the reference 
thus found <b (57.90). She scarp walt of the recloubt- cs 13 
fr tigh, the ref. of tts magittral will therefore be/'70.90). 
Se salient of the emnternor crest 16 5.33 ft above the 
onagttial, ets ref: L$ ore (76,23), ama wi proseclion uf 
encitenstly the procnt whieh we Rave ateady Adkermuined, 
at 7,83 yas from the magslal Pre eniternor crete of the 
free d'd, has a slope of 2 ft, from the salient; Lo the 
prot of the unt. crest at 7.16 yds, from the magitteal. 
Dbaning the nt crest of one face , that of the 
plame of the int crest. ones beate 8 drawn parallel 
Lo the battion cayutal, and sure “ve fave atreatly found 
tvo fronts of the wnt. crekt, by neferrmg them Lo thus 
Beale, we can, aben the caste of the bastion, ( Oct.66) 
ddeumine any xegured pont of the other jue. 
Asmall flank of 6,0 yds, ub made perpen 
dicular to the Ane cc’, the Line of the prrojele wall 
of the face c ad’. 
She Herve pleem of the re doubt 44 8,66 yolt, unole; 
as gorge ew revetted uth a wall 13 ft hegh, 
8f Omolysis of he Hedoult Le Baring 
quem the construction of” the prumeupal Limes of the weoubl; 
we will mow gue Lhe neatond im suppotl of them . 
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batween the temaille, amd the enceinite (lank, a breach, 

. lt be opened um the ewutloin 5 Fy meant fa becttay, 
sy gla Ay placing the wple 0, of te wadoute 
on the line draun through the eattumity of the euslei 
and the eatiemity b of the demi lume; it is xeadsly sem, 
Chat these Loo works 40 combined cover the opeming lft 
ty the diteh ; since, t will be necesiary to baller down, 
utter the c', ov the angle b, to unmash the 
crtnerr . fue mmeamd fiere cetorted Xo ib of frequent ate 
oa ven. , , which 16 povetially covered, fy om. exiting 

moist, From Kuces im a aiven dureciion , Xo wkerpode eamotner 
mass, which combined with tre Rist, Mrolk ewdirely 

mark the given Lime. 
“We hane thus tablished, that the port ¢, 


© fiend ota bone tea Peg D aand, eBoy 






he stairs, Lhe all other comemeinaeet on BED onusst | 
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onemy cam establish himtell, to fore on the stairs, us along 
the erett of the deme ume covered way, arounad the saliont 
place of arm. SH us ccadily teem, from the position of 
the Mars amd the demi-“une , that Ahis work will par - 
tially cover the Sours; ama therefore, we shall only have 
Lo urterprose some ether omnath, combimed with At at. 
tain the object im view. She mash uted ut the pork ¢, 
which ub the angle of masonry formed by the counter- | 
searp walls of the demo-bume and. redoubkt, the ditch 
of the uedoubt beimg here 4,30 yds, wide. 

She position of the point a, through uhich the 
lime ac drawn, 6 40 taken on the catiriorslope of 
the deme-Eune parapet, that the bre of fire dean 
Grough it, will pass over a mand hea, at the top 
of the tars. 

She angle C, Ltweem the profile wall amd face - 


Be objet of the redoubt,; i te thengthen the 
covered way, ana sweepr with ti fire, the enemys Lb 
tablestments or the glace of the deme-Eume. She 


counter batteries, which oceupy a space of about ryo yds 
ectumated from the crest of the glacs; of to this we add 
10 gis, for the mean width of the covered way , we 
cbtaun the distamee 270 yas, which us the last dittene 
searpe of the deni-Cune, 2 sweep the erctive flank of 
the batteries. 

She direction given to the face Ad, 4 such 
ab Lo allow of ith bung flamed. by the bastion face. 
She face ut thrown out at far towards the salient of 
the battion covered way as potschle, for the purpose 
of wowding the space along the cnet of this o covered 


wp ht tl nea fe| 
we commence + dy etablishing the tottom fa aditeh, 40 
sm by tha mag i of he fe wwe then adlopt | 
realy a cclisl of searp, wall, finally, we 
2 the unterior crest of one face, 40 ab to allow 
ro eetercor slope at one cotremity and make the 
other at Me salent 2ft tagher. Sis sane of 2 pe | 
and the ar<ection geven to the teale of declinety of , 
the int: erest, determine a plane of defilement fre 


3 | 
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the nedoubt, the prolongation of which, will pats ot about 
3 ft, above the salients of the two dem - Lumet, whieh 
ane by ) ttuated with rntbpect to the bastion 
caputal . Tied ot done ane accordance 0th ope 
unterncor ceest prolonged should pass 3 ft, above the pocrts 
which the enarny avs vcipy om ta ecoamh work, (whack 
éedscon | to that he may mot have a plunging fixe into 
the rOtired work, feom his ebtablithmerts , which are gene - 
a i above the parapet of the work oceupeced. 
She small [tank of 610 yds, perpeemoiculer Lo 
the profile wall, ut to obtain w reverte fire on the breach 
She gorge of the cedoukt 16 revetted Lo deeure thom 
an assault. 
82. Dewr-lune Redow PUM. Fig "D. ona PV. 
W. Bigs l2. Re sahent of the redoubt «s 33.0 yds, from the 
magittial of the deme. lune; firding 2 pont om the 
peperadicular, at this distanee from the magittral, we ob. 
tain the taliert. Ihe magistial of the face ib found, bey duaw. 
a line from this port, to the riteuor shoulder angle 
of the bastion. 
Se fina the position of the unt. nest of the face, 
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wacliviny of the planation net oh detmine 
the first, we Yee the salient of the deme- Lume int: crest 
at 3 ft; Slow that of the ereceinite euitasiry Chih gtveh/ rod 
the cedoubt, i fined. at 6s. below the saliond of the 
dtmmc-Lune ; whieh, gives lb xofexemee (70,0). Se ona. - 
fetal slopes from the salient lowands the exterior se, 
and thit slope b arranged, 40 that the pocrit where the 

} cult the eatervor side, shall $e 5,70 fter 1,90 
ts, Lower than the salient, the reference then of this point 
cll be (0+, 30). Paving thus tivo ports of the mag. its 
postion freed. 

de determine now the int. cxett, a pam coupe’ of 4,30 

yds, 4. made uv the salient of the redoubt, and thes com - 
mands the salient of the deme lume by 1,5 ft. She nef. 
then of the pam coupe, 6 (19,50). Ftom the pam coupe, 
to the gorge of the redoubt, whith onthe wtvuor sale, 
the plame of the wnt crest hala slope 716i ends 
scale of declinty «a parallel to the perpemdieular. be 
fora the cnekt from He above date, wo sthusue that the 
protlem i similar to the one abeady solved, /Ovt-66) 
to the point on he wnt exett, corttaimed. in x profile , 


409 
at mot Anown, tence only one of the points is gue. 
We therefore thall have to employ the following method, 
which applies to all simlar cates. 

Wii obtuve, that if the foot of the eailerine slope 
be drawn, t will have the tame slope ab the oragbteal. 
Pirough the foot of the ecctercoe slope them, which ct trown 
we cam pats the plome of the eatercor slope, whole wor - 
climation ib 1. Lf amy horizontal line be mow drawn 
alittamee (Ont 66) between this Line, amd a frown point of 
Lhe unt crest, contained una. profile. 

Lo apply thit ty the cate in pocrct; we first dense 
the foot of the eect: slope, whieh is 0,60 ya, from the 
nag ittral ; the eof. of thes bine at the salient, is/70-0) 
and at the gorge (6,30). Io obtain the horizorctal of 
he plame of the ext. tope whose nef. it, (10.0) we des- 
cube from the port (6+. 30), an are, with a radius 
5:70 ft, ov 490 ys; the tangent chan Lo us are, 
the povnt (70.0), tb Ahe regured Lime. Lhe ref. of the 
pan coupe beimg (79.80) its dilamce from this horgon - 
tal line, (the Meehress f the parapet bung 20.0 ft} 
4b 16,17 ft ov 8.72 yds, amd the ref. of the ent. erett at 
the gorge being (76-0), ry 7 | aidlamce from the bare line 
<b 6,24 yas, the Livo pornts thus found fie the position 


ye 

She redoubt t mae with flanks, the unt cxatt 
of urhich are parallel to the preeprendicular , 22,0 Yat, 
Langth be find the flanks, we draw a lme parallel 
02 he eatinion Aes andl oh 398 Yh) EAS BE 
10 te popente, 

ong the poirt b, ofthe dem: bane, wth, 
the eatebmity of the ist tt of the flanks we obtain 
yarns the flank, 
Lume. 
4 8,66 Yh, ede; along the flank, the width, ob 1,0 ya 
This terre plein, whuch ub 8 ft, below the plams of the int 
crett, ub called the unnn; lo dtlimguith t from the ums 
ing interortpace, called tra lowotoure plein, ant which. 
13 ft, below the upper. AM portion of the upper teene plain 
fore length of about 4,0 yas, from the extremity of the: 
flank, i tublaumea Sy a wall of masonry. M poction f 
the uterior trace between the toe plains of the 100 flan 
fre abot 6,0 yds, from Bue exterior side, ib excavated 
to the Cottom of the ditch . 
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She upper ture plein, along the free, is connected 
wth the Lowe bya slope of 7/3. Siro ramypess 3,30 yith; 
wide, with a slope of V6, commect Whe two terre pleins. 
Se details of thete contteuctions are best studied from 
(PCD. fig. 1 ) . 

The scarp wall of the cedoubt cs 16, 50ft, high. 

83. Omalysis the dewnr-laume Redoult. Me 
We stall therefore sumply state the reasons for the com — 
Phe nedoult should beast xdvanced ab sosschle, 
to See un reverse the Lagenents of the enemy one hee guest 
of the collateral worls. Se lect this, its salient is taken 
at 33,0 yd, from the deme-bume omagettea ; this distance 
it sufficient Lo allow ther proper dimensions to the posts 
of the deme- Lene. 
| She face of the redoult 8 dined on the in- 
tercor shoulder angle of the bastion to have ta ditch 
flanked $y the bastion face. , 
On placing the salient of the magittal ot oft, 
below the salient of the deme- lune, the top of the searp 
Lodged on the demce-lune terre plein, ether ts Cowee 
fs battery , Lo fect a breach on the redloubt, or else 
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to employ a mine for Wut purpose; ether of which opea . 
tiont will cott hum much labor and Codd of time. 

She Lattcommand tial been given to the nedoubt 
over the deme-Cime, to enable the fire of the wedoubt te 
sweep the demi lume tere plein. This commana of safe 
eevent we wong por dering ophcgig fs cms 


proses os mavene fic on the keaaah un te bastion, 
then Length ub estimated for 3 guns. 

Fn cag vlan mk 
fom the reverse fixe which rpc ome thacugh the 
nedleubt , from the nang eigen nthe Satin 
covered 

Ph tone li he fla tae eg 
as t- kebe 

"LHe cect, whens it ean 
be done, bomb proof arches should $ mase, Lo tecve at 
magegnel bhelters 2 Shit point tas teem effected in 
lhe jlatt fra who inoaf shetan dl 
of the flank it tuttained. bya wall, ok ohana 
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- Cocco a: of the shelter. 

| Ke scarp wall of the eedoubt might have teen 
xedueced to the minimum dimension of 12 ft. But on account 
of G4 umportamce, ana also mot to demimith tor much Che 
entrar trace, t has ben found that the dimensions adop- 
ted. 16,50 f+ best satisfy the eg utsle comnmadittons - he 
top of the wall slopes towards the gorge , 40 that al the shoul- 
der angle, it may be about 4 ft, Laurer than at the saline; 
the objet of thus b, © eapote at small a portion of the 
wall at possible to the enemys fire, Mrough the deme. 
Lume euct which feom ti witth » might admit of a breach 
tung made im the rollout, through L, from the enemys 
lodgment on the re-entering plaet of arms. Ne shall see 
fetter on, the manner in whieh the searpr of the re- 
doudkt <t covered by he Sottom of the cut. 
$4. Dens fume amd Mo Cot. PUM Wig. and PLY. 
Wig. A. We all mow ecturn to the deme- Lune, and fdrish what 
related Lo ut, amd the cut in ai face. | 

Lo construct the sears. of the eut, we prolong the 
free cd, of the xedoult of the re-entering place of arms, 
to unterctect He magittral of the dem. Came; poining this 
pout, wHth the umntenioe thoulodler angle of the demi lume 
| cedoubt-, we obtain the magitral of the bearye. 

She eatervor width of the cut ob found. by delting 
ff 6,60 yas, on the deme-tune mragettral fom, the proiot 
where t is enttertected by the face c'd'. So obtain the 
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anterior with, an are, with a radi of 10 yalt, ob ales. 
oucbed, feom the exterior shoulder angle of the deme-lune 
cedoubt; a tamgent us drawn to thit are, parallel to 
a wall, which Lonits the cut on the unterior, ami 
alto, the portion of the deme-lune, from the cut, tothe 
teal of the wut wmitertecls the tangent, we 40 off H,0 yalt, 
joned with the point on the eaterior, eves the courtter- 
scarp of the cut. 

AM parapet, 10 ft uch ub made behind We 
scarp of the cut. She relief of this parapet cb Jo ddenr- 
mened, that, at the highet point of the magcttal, 
which 16 the point on the unterior, there shall be no ex- 
terior slope, which places the unt: crest 3.33 ft, above 
the mag. at this pout. She searp wall self, at this 
point, ib 13 ft above the bottom of the out on the in 
Lernor; and the untercor Line of the bottom ut 13 ft meanly, 
atove the bottom of the ditch of the redoubte. Frese 
at (16,17 ). She unteror crest, whieh is hocgontal 
Chertfore at the ref. (79.60). 

She bottom of the cut taba slope of +, 60 ft 
from the intenor to the deme lune bear, and the 
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mag of the cut us parallel to the bottom, and at 13 
ory SCcal (71,37 ). She magittral of the demi lume, from 
his ecttrior: pout, to the point b, 6 held horizontal 
and at the dame nef. (71.37): She parapet of this portion 
of the dem. lune face ib 12 ft, thick , tt mterior crest 
exebt of the parapet behind the cut, ama allouung the 
prglorgation of Ht plame to pass 3 ft, above the demi. 
Lime salen. The preceding date, are 4 aL Lo 
85. Omalyos of Mre Cu. the cut stolates the 
pat of the deme Lume, rear the catiemity of the face, 
a parapet, tehimd the cut cam be defended after the 

fave fected. a lodgement on Dhee demi-Lume tu- 
bint. Ghia cut thus prevents the enemy from deving 
of arent; which he might oo, weie the whole deme — 
Lume to fall at onee cn fib poddedsion . 

She position of the cut <t 40 Adtermined, as 
to allow the face of the deme -bume redoubt Lo 
lank the pace 0'Q'. Mittening the cut om the in- 
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“of the cut 13 ft, above the bottom of Che diteh, we prar- 
tially cover the scarp of the demi-lune redoukt; and place, 
at hs tame time, an chttacl on the way of ar enemy, 
We shall final, on speaking of the demi lume ditch 
that the slope +, 00ft guven to the bottom of the cut, Stilt Loam 
a hight of 15 te 18 ft bilween the uxtnwoe Line and the bottom 
of the dhems-tume dctrh, which wilt secure the cul frm am 
atsault on thet sae. She object of this slope us chilly 40 
00 diminsth te height of that part of the demitame seats 
from the cut, 0 the point b, That &t may rot $e eaposed 
to a battry, which eam be placed on the glace of the ne - 
Mb to the ut. ett, it 1s placed ab Law ab pos- 
sible ; ami is arranged 10 cover the enlerior from the plum- 


| gg fue of te enemy » when he u tablished on the 


demi Lume sakert . 

86 Dewi -Cume PL. Pig. 2.  ectiun & the 

demu -Lume , of which only the magittal, ant the relief 
of the unitercor crest at the salient have bem detewmined. 
Ke place the magitral, at the salient, 4,40 ft, below the 
ent. crest; amd ab the te. of the latter <4 (78,0) the nef 
of the former will be (66,60). She magitttal has a elope of 
1, $0 ft, from the talent to the et; and Che nt. crest b 
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parclll tothe magitial ; this condition unll détnomine 
the wnt. nest, when the talent it Amown, ana this us ar- 
ranged 40 2h to havea (flaw excel afb, 3a yal. 

She tearp, wall of the demilume ib 22, 0 ft hugh. f 

She terre pleim is 1,0 yalt, urile. A ramigr 3,30 yal, 
wile, hating a slope of Y6, Lads from the ditch of the 
deme lume redoukt to the demi lune terre plein. She poscion 
and arrangement of the ramp are town m PLY Fig. 2. 

hee steeee plain 2h fruthed by w slope of earth, on 

ttead of bung tubtamned by a wall. Dus shope cs thous 
arranged ; the part Crminating the vamp, 4 a plame 
of %, the portion um the angle eb formed by an inclined 
eybinarucal surface, whit. touches the two umteruor Enes 
of the terre plein, the width of the diteh , at the salient 
of the xedoubt, terminated by the baste of the eylinoler,t 
4,50 yas. The remaining portion of the slope cb fomed of 
a warped surface, the elements of whieh are horwgontal, 

may tye cyliniter , and the plane of 1. ft may 
be ab well 19 mention, that Cus contluetion i 
arbitrary. She ofcot bing to have the portion of the 
lope in the salient ab gentle at practicable, 40 tat thes 
fart may steve 2h a ramp for enfarttry . 
8% — Omalysis of the domilume PB She punerpal 
properties of the demi-lume were mentioned in deserubeng 
| Gormontaingnes system ; dmd it wat thee rbirved , Hat 
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of the dlem- lume - Org imeces sence Bormontaingne finding 
that the demilime ll admitted of being enlarged with, 

advantage have accordingly 40 détinmined. ts dimensions, 

tut heepurg the buach, which am enemy may make in 
att face, within The range of the muthetry of the bastion 

free. Sn large front, Like hit under consideration , He 

demu Lume may $e thus made to cover about 30 yas of te 
bastion faces from the thouldex angle; and thus decure rt- 
$y a breach made near the shoulder angle . 

Shete contideations Limit the salient amgle of 
the deme lume lo 60, and. place the saliont, al mot mos 
than 218 yds, from the battion face, ab this dittamee ult 
fg Be eh AAO from Luh face ot 
ba une S meng bt an the ang 
the bastion caputals. Simally, at ba work of uhich 
the ememy eam only obtain potietiion, after great- Labmy 
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anal Lots of Lime; ama when carried, tds sith great oi 
freulty that he cam reniter t tenable, as it is exposed to 
the fine of the enewnte, within a shod camge. 

| She demi -lune with, these advantages, ub mot uth. 
out defects. IG fred, from hei position, are exposed to 
an enfilading fire ; t deprives the ewitaim of all action om 
the eateruor ground, ama t is only when the angles of 
Te bastion are very open , that the re-enteumgs, formedl 
by the deme lunes, become of a formidable characte. She 
lacs of the dems lume covereal way, forms a rwilge, which 
ib senveceatle to the ememy by mathing tis works, on one 
tude of the ridge, from the fire of the collatral works 
on the other. 
the deme-tume, we will now proceed to our portion. 
lar conbliucions. 

Sr temimating the faceat 10 yal, from the 

ealerior side, we allour for a passage nate along the e- 
teemity of Cus face, and fora face-cover for the bastion, 
of whieh merition wll be made farther on, moreover, 
intemied. to defend the breach im the bastion face by 
a reverse fu 
the deme lune to He minimum ; and to rbtain at much 
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we reduce the height of the niirior crest above the magi- 
teal to u,toft, Lhe interior space eniclently depenaing on 
hes height. She terre plum is reduced to Hy0 dh, pat 
fy for the dame reaton, ana partly, 0 pine am enemy gm 
trouble im ustablithing aw battony on tt, ab ty dha thus he wil 
he obliged. to cut away a past of the parapet, ana, will 
thus ccpote the rear of the battery to the fire from ex- 
Lateral works. 

on he be ted 
‘ankive movement, made to dues he wremy fren Ge 
breach. 
teonpt Lo carey “Hedara: Lane by coalaat, at well how 
. aver to provide against such an attempt, im 40 « 
a work; tb chiefly on this account that the scarp 
tb mace 22.50 ft, high, This cimension alto allows the 
Me pct tuum ne wna that it cam be swert ty 
1 Face - cover of the bastion PLL KG'S ‘EL 
Pit venues ata, face cover, to the fastion scarp rmashong 
at from the ynre of the breach battery , nected around th 
bakient place of arms of the demi lune covered, way. 
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angle F, the tee cover 13 placed on the tame Line as the 
ccctremily of double say.ommucre, for Che purpose of cover- 
sng te toon ot ey dehowehe rom the caponmitee, from 
j ettablishorent along the glacis of the babtion 
covered way. She height of the walt, at the point £, 2s 40 
detixmmined , as to cmtereept the enemys fire, , Comung fom 
a pont 3 ft, above the crest of the bastion covered way, and 
patting at 7,60 ft, above the bottom of the ditch, at the 
cattemity of the caponmicte Grom the pont £, to the 
gorge of the redoubt of the re entering place of ars, the 
Lope of the wall abcends ; to ab to cover the ramp, leading 
from the ditch, to the ton of the courtterscaryge at fF, 
ama alte the pramage , Leading from thi point, tr the gore 
of the wedoubt. 
89. Simale conromerte amd Duowerse im the dews- 
lume ditch. Sus fast passage 45 also covered fram the 
enemys works on the glares of the demi time sabimt place 
af axomt , ty the crest of a single caponmiere, im the diteh 
of the demi tune. She glaess of this work us dtcronmed, 
by passing a plome through the pont (93.40) of the ont. 
oust of the bastion face, found, ty producing back the 
demi lume magitral , and through Livo ther points, im 
the demi tune diteh ; ome trhen at fe, blow the aiteh of 
the vedoubt of the xe entering place of arms, Ue other, ot 
about 16,60 ft ilow the cut im the deme lume. She exett 
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of the caponmitre <4 held um thih plane ; and un pryection, 
tt dhawn parallel to the omagttreal of the face Cover ; oad 
Lo allow Sprace enough tetwun t and the fort of the wall, 
whith terminates the demu lume face , fora bamguette 
tread of t yds; ama ts slope of 1, All of which wilh re- 
guir7e about +,30 yas. The passage referred Lo ib 4,30 vydh, 
wide. On order that -shall be coverea $y the cett ofthe 
capuonmutre the Sotto of & must be at Leatt 6 ft. below 
Lhe exest 

She preceding conmttuciun sublecves two pur - 
proses. Me obterve, from the poston of the glaes, Hat 
a ib swykt by the pire of the bastion face, to that the 
dead tpace, which was noticed at this port of the domi 
lume diteh, on Bormontaingnes system, cb here removed. 
She other point is, Lo cover the Leoops crossing the 3 
lume salient place of axms.. 

ts tis Umportant Lo heep thid passage open, 
ewer after the enemy oflaimns poséiesscon of the dene 
lume, a traverse ib placed at the catrernity of the 
sure, 40 ab to cover the posteen uhich comomuum cates 
place of arms. A portion of this thaverse has t be sus. | 
tained by a wall, which u 4o arcanged, ab to alfred the 
Least possible shelter to om enemy, who, from behemna. wt, 


might altermpt Lo catty the wedoubt by the gorge. 
She face cover is ternaced,, the embankment bang 

2,60 yds; tach at top, and sloped emrvards towards the 
pratiage 7 
Shee details of thus port xf the construction bing 
rather complicated, will be better understood by refring to 
PULL Fig. 4 than ty any writer explamation . 
90. Mak. im the Dem Cume MRedowlt Dutch, 
PUI. Eig 1. So cover the curtain wall feom a. fire theough 
the onrening tween the flank amd tenalle , coming from 
a batteey establithed on the lems. lume tere plain, sve place 
an embankment in the duteh: f the demi-line sedlouks 
fe encaoat, hi enough to support the embankment: 

Ge embankment is sloped. on ton and teommates om 
aw pout nein the deme-lume cut, on the side towards 
he readout, it 6 teominated buy a slope, the foot of which 
i 4,30 yas, prom the foot of the redoubt searpr. She crest 
of the unbanhment is teeminated on the tine drawn theoug 
the shoulder angle of the redoubt and the argh of the 
temoarlle 


She bottom of the ditch between the embankment 
and xedoukt ut about st feet above that of the encente 
diteh, whih secures he deme - lume prom bumg tunmed 
through thus ditch. 
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Cy sepanating the embamkment from the demi- 

lume vedoubt, this work ub secured from an attempt Lo 
the embankment. Gor the same reaton 

Che gorge wall of the work behind the ut us xactead 18 fet 
above the top of the embankment. A hike capediertt 
nesortea to um all somilar cases. ab im the gorge wall of 
the redoubt of the ve- entering place of arms , ama the 
courtterbearp, of the demi- lume cut, a4 shown im the de- 
tals on PLW. Fig: 4 
91. Covered. WOAYD. PLYV. Fugs.12. She bastioned 
covercal way ib H,0 ys, wide, the unt. crest beimg drawn 

he eretts of the re-entening place of arms ane 
drawn parallel tothe magitoal of the redoubt, ard. 20 
ya, fom &: 
cremacltere, or nwotehel Line. We sce earches op he 
crematlne , ane 6,60 yal fong and. are placed. 40 0h b be 
pependietar Lo the direction of the demu. lume capital. 
Before constructing this cremalere Eme, a few xermanks 
will be mecebsary one the traverses of the covered. vay, ant 
92. Driewmarnks ow the Arawerses ond tre defihes. 
Sie object of the short heanches of the crotehets is to cover 
the shiles, ot passages, between the ends of the traverses 
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ano the crest of the covered way; ama also to guve a. column, 
of fire in the dereetion of the demi lume caputal. So 
a bamguette , ts slope id onlay $1, to bumg the erett of this 
beanetl, ab near 2 practicable tp the traverse, a pas- 
dage of 2,0 yds, ub Loft between the foot of the bangustte 
slope, ama the walt, which, twminates the ena of the 
traverse, the durcection of ths wall  parllel tot tthe 
long amd. shoot branches of the crotehets; Leaning a pas- 
dage betiscen ut, and the fang branch, 2,0 yas, we, 
‘then, to find the shot brarch, we take 
the base of the cniterore slope 15 fr, Ahe baguette tread 
6 fF; the bate of the tamguttte sone 3, 60 ft, and the 
wittth of the defile 6 ft, we shall obtain 17 ft, or 5, 66 sa, 
foc the dittance between the crest of the shot teach, 
and the wall that tuminats the Leaverte , parallel 
t this branch. 
Leaverste, without a Sanguette See, fr the purpose 
leaving the ast distance betwen the crest of the ceoteh 
- tA and the tavase, 40 that the defile may te cover 
ed, or the best manne. Dr effect thes, a vertical wall 
is made, parallel to the end of the Draverse, anda at 
2,9 yas, from &, Lo Lave space for the aeflle ; thet 
wall tustaint the sarth, but 4 not butt un Tig her 
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point &, om the dems lume. She bine n 0, is the unteroe 
cust of Med. She ealnior crest n'0', is parallel to it, and 
at 6,66 yas | 
oerom the point ni aba conte, with a radius 
of 5, 66 yuls, amare + deserted ; a Camgert drawn Co this 
anc, perpemaiculor to the demu-lume capital, gives the 

So construct Sean erse MG. 2, from the 
pf the shot votehet, pust found, with a radius of 6,60 
yds, Wr are tt described a Camgemt drawn from the 
point a, to thus are, will give , by ts uritersection 0 wit 
the countersearp,, a point of the ent. crest of Ms. 2; the ent: 
crest <4 drawn from tus pont, perpendicular to the lam- 
god, NKes kor commence , We shod desramode ty Khe some 
Cdherd ob an Voor, Ane corresponding pounts of all the trow- 
wrbed. She eatrecon crest n'0, 4 dhawn at 4,33 yas, from 
no, 

So obtain the rotchals, peor atiumed pout 
n' of the eatersor crest, with radic of 4, 36,40 two arcs 
are desercted ; Lamgents ane drawn to these ares, ont from 
the immen extremity of the short beanch of Not, to 
the are of 2, 66 4s; the other, to the ane of 5, 66 yds, 
tivo tangents ertersea on the bine Vm, then the point 
nN, 4 one point of the end 2a 2; and the Gre nn, 
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& deawn parallel to the long branch. of the tamgents de 
not wterbect on l'm, then, tome sther pont wi, mutt be 
chosen ,anid 2 benclar conttuction made, until the vrite- 
seclon ib found on the me Vm’, which will be the salion 
Sh conbteuet N03, and ots erochets, a pont 
i taken on the short branch of the exstcha Last found, 
at te, 30 yh, from ut salient angle ; from thus prowl, aor axe 
8 desebed, with w radius of +, 60 yas, a Lamgent drawn 
%o thus 28, feom the pont a, will gue the poet 0, on 
the countersearp whine the nt. cuest of No.5 is Lo $e dang 
peependicular to the tangent. De cateuioe crest of this 
traverse at 4,38 yas, from the int. ceest: ! 
She short tranches of the cxotehets of No.8, 
and 4, have the same direction at the others; buct they 
are Limuted ty two Emes, one drawn poroltcl tothe 
Scare, and at 4,0 4th, from t, the rer ot 6,60 yal, 
Dus , measured oma perperduular te He deni lume 
captal . Shese tivo Lines beimg Aan , the postion 
the saliort amd xe. entering angled of the crotehett, 
nest upon them, will be found by a construdion , 4v 
to the one yust desercbed.. 
She “e-emtereng angle of the crotch of 
7t0.d. cb cut off, by drawing a line, through the 
of the are and parallel to the tangent drawn. t ot 














129 


Dh construct V0 we commence by fring 
the foot of td eateriorn slope; this ib done, by destercbing 
am. are from the angular point ©, of the redoubt of 
the xe entrung place of arms, with w waskis of by 50 
yas, x tamgent drawn to tht arc, Brough the deme- 
hime salient, being produced Zo the covered way, gives 
the foot of the caterioe slope. She unt. crest of Yoo, 

“ parallel to tus lime; ts postion i found ; by alluring 
4,66 ft 186 yd, for the base of the exterior slope, amd. 20 
ft a 6,66 yds, for the thickness of parapet Having the 
eacteriorn crest, amd int. crest, the pont ni, and the 
crotehets, are found ab om the precealing cases. 

She enterior crest of the salient place of arms 
on the Line lm, produced; which i ot 1,0 Ys, from the 
countinsicare: 4 pan-coupe of 4,30 yds, 6 made un the 
salient. 

94 Crowerse on the Pamtion Cov."“Woy. PL. 
V.Figss Phare yet remains the traverse, on the bastion 
covered way . Lo construct t, and as vrotchets, a Line 
tr u drawn at 6,50 yas, parallel to the rest of the Satton 
covered way , the eatremity of the traverse nn’, 6 drawn 
parallel to tr, and 2,66 yds, from it. Prom the point n, 
on the crest of the re eruterung place of aums, the unt. 
crust of the traverse ib drawn perpendicular to the battion 
courhersearp - She cacteriorn crest ib toft, ov 6, 66 yals, from 
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the uct. crest 

Lo final the other branch, of the wotehel, nw 
ts taken equal ty 5,0 yds, atime 4b drawn theough ¥ and 
N, and produced to, on the crest of the Sastion covered. 
way; an are with a radius of 2,66 yds, cs mow olerribed 
from n, amd the tangent 3 t, drawn to this are, cb the 
tramch cegusred. 

95. Command of Ae Cov. “Way oma “Brax. 
exhed. PLV. Fig 2. So arrange the ntliel of the covered way 
ana, traverses, the following method is purtuca.. Lhe salind 
of the demi lume covered way «6 7,50 ft lower tham the | 
salient of the demi lume; the ref. of this point then it 
(10,50). Phe eniterior crests of the salient place of arm, 

traverte Mp. b, and the long bramch between. Foos. 3ant 
4, are held im the tome plane, the scale of declivity f 
whieh, parallel to the deme - deme capital sts inali- 
the long bramch putt referred. to 0,76 ft, Lower han de 
salient of the demi Lume covered way. 

She short brameh of the crotehet of Pvo.$, hab 
te same rofremee ab the salient of the covered way 
(70.50). This Une, the int. rest of Hoo. 3, ama the long 
branch, are held in the same plame, whote scale of 

ub parallel to the demi lume capital, and 
imelination ib such, that being produced, it url post 
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She relief of Puc. 2, amd. ith crochits, is deteemimed 
im the tame mammer, at in the preceding case. She xe, 
of the bhort Sramceh being fumed at [70 , 20). 

The taliencts of the bastion covered way, and the 
ve enterimg place of axms, command. the salient of the 
demi Lume covered way by 4,60 ft . Shier ref. therefore 
% (72,0). 

96. Memarts ow the covered ways and 
Anowerses. She olemi Lume covered way is made wider 
towards the re entering ; to cover the traverse aefiles 
with more cate. She wiltth of 4.0 yds, of the portion 
near the salient, makes the covered way $0 marrour, 
that should an enemy fend it necessary to Lower 

tis breach, $attery nto the covned way, to offect w pratt 
cable breach, he will be bliged to cut away a part 

of the glace, Lo obtain tufficcerct room for Rid works. 

She coumtersearp of the reclobt of the re- en - 
terung place of aums 4 a slope of earth, 40 aS to make 
the re entering place of arms more spacious, by soining 
Lhe ditch of itd terre plein. 

The wniterior crests of the re entering place df 
aunk, and tb two traverses, are hela im the same plume; 
whose teale of declinty  paralhl to the bastion capital 
This plane produced, passes sft, above the salints of 
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tt dhawn parallel to the magttreal of the yace-cover ; Jo 
Lo allow Jface enough tetwun t and the fort of the wo 
whith terminates the demu lume fase, fora banguette 
tread of t yds, amd ts slope f Us; hk of which, wll x 
guir7e about 4,30 yah. The patiage referred to is 4,304 
ude. On order that t-shall be covered $y the oett of 
caponmitre the bottom of tt must $e at least 8 ft. be 
the cvest- 

She preceding conttucson, sublerves two pu 
proses. We obseue, from the position of the glace, Chai 
adh swyt by the fire of the bastion face, 40 that th 
dead tpace, which, was noticed at thus port of the de 
lume diteh, in bormontaingnes systeon, cs here remo 
Shee other point is, To cover the Leoops crossing the 

ts tis important Lo heen thet passage oper 
coer after the enemy oflains possession of the done 
Came 5 a thaverse 4 placed. at the catremnity of the o 
aden, 40 ab to cower the postion, whiah comenumisat 
place of arms. A portion of this traverse has t be 
tained by w wall, which ub 40 arcanged, ab to afford b 
least possible shelter to an enemy, who, from Sheva . 
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might attempt to catey the redoubt by the gorge- 

She face cover is terraced, the embankment bung 
2,60 yds, thick at top , ama dloped umuvards towards the 
praksage- 3 
Shee details of us part f the construction bing 
xather complicated, wil be Setter umeerstood by refering to 
PL Fig:4. than ty ang widter eeplamation . 
90. ‘Wha in “the Dew Cume edo Ditch. 
PV Fig 1. So cover the curtain wall from a fire through 
the opening detween the flank amd tenalle , coming from 
a Saltry etlablithed on the demu lume tome plen , we place 
wating the well , whieh separates this ditch from that 
oe enous, 19h enough to support the embankment: 

Ge embankment is sloped on ton and terommates om 

a pout nein the demi-btume wt, on the ste Bwards 
the readoubt, it is teuminated boy a slope, the foot of ahiok 
44,30 yds, Pom the foot of the redoubt searpr. She crest 
of the umbankment is teeminated on the bre drawn throug! 
the shoulder angle of the redoubt and the ang of the 
temarlle 


She bottom of the diteh between the embankment 
and redoubt about 12 fet above that of the enceinite 
diteh, whieh secre the demce- lume prom bumg turned 
through thus ditch 
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By sqpancding the embankment from the demi- 
lume redoubt, this work us secured from an attempt to 
carry t from the enbamkment. or the same reason 
Che gorge wall of the work behind. the cut os nated 18 fatt 
above the top of the embankment. A hike capedient 4 
resorted to im all similar cases, ab im the gorge wall of 
the redoubt of the ce-entering place of arms, ama the 
coumterseatfe of the demi-hume cet, at shown unr the de- 
tals on PLD. Fig: 1 
91, Covered. wane. PLV.Pigs.12. She Sastioned 
covered way 6 4,0 yas, wede; the unt. cxest bung drawn 

he eretts of the re-entering place off ares ane 
drawn parallel to the magittral of the redoubt, ana 2 
a, ct. 
4 CO Pa eat of the dm-lane cov way is hab 
cromatlere', or crotchet line. The thot branches of the 
cremallere , wre 6,60 yas. Long ama axe placed 40 ab Lo be 
perpendicular to the direction of the demu. lume capital. 
willl fe necessary one the teavecte of the covered. toay, and 
92. Drewmorhts ow the averdes ond tne defiles. 
Sie object of the shot feamches of the croteheds b Lo cover 
the dhiles, or passages, between the enals of the traverses 
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anol the crest of the covered way ; amd. alto to gure a column 
of fire un the direction of the demi.bume capital. Jo” 
fl Cus Last otyect, the Shot tramches are provided. with 
a, bamguette , ti slope id only 91, to bring the crest of this 
tramits ah near ats practicable to the traverte, a pas - 
sage of 2,0 yds, ob Loft between the oot of the bangusite 
slope, ama the wall, whieh teminates the mad of the 
Lrawerse, the durection of His wall parallel both othe 
long ama. shoot branches of the crotehets; Leaning x pras- 
dage between ut, amd the hang bramch, 2,0 yas, ute. 

Gf then, to find the shot branch, we take 
the bate of the interior slope 15 fe, Hhe banguette trend 
6 ft; the base of the tamgutte slope 5, 60 ft, and the 
wwilth of the defile 6 ft; we shall obtain 17 ft, or 5,66 sll, 
for the dittance between the crest of the shot beanch, 
and the wall that tuminates the traverse, parallel 
t this branch. 

Leaverste, 6 without a famguette fee, fr the purpose x 
. t and the kavase, 40 that the defile many be cover - 
ed, ov the best manne. Dr eqflect thes, a, vertical wall 
ib made, parallel tothe end. of the teaverte, and at 
2,0 yas, frome et; Lo Lave space for the alee ; Chews 
wall tusbtaint the sarth, but 4 not bull un ag her 


tham within, 10 ft, of the crest, the cath has the na 
eal shone of th, from the crest, to the ton of the wall, 
base of this slape conseguenitly , will be 1,50, amd a: 
of 2,80 ft is Loft, on the tp of the wall Adding Coge 
thse distances, we vbtain 2,66 yi, for the dittamee be 
the exest of the lang Suanch, andthe wall parallel 
0it, which terminates the traverse. 

93. CErowerses ow the dews-lumne covered 
which, ta avo xptlitions , we wll designate , ab Mr 
Me. 2, Mo3. 6 Mode. Me |. being nearest the ve- eviteri 
place of armé. 

a conttuct the eeotchets of tearerses MN 
2; a deme lm, 4 drawn, parallel b, amd at 13,0 yds, 
the deme lume count searpr, parallel to this tore, a 
ata adblance Ff 6160 yas; omenbured or. a precpremroecul 
Lo the demu Lume eaputal, a second Line Vi ub Olea 
Ge salient and, re-enitering angles of the xstehets, b 
No 4 amaZ, nest on these two lines. 

So -combtuuct traverse M 4, almenn, 4 
poralll tom’, and at 2,66 yas; from the point ' 
intersection n, of this line, with the crest of the ve 
touumg place off arms, a me 10,0 drawn, so H 
tt wilerseclion O, with, He demi-lume courttersear 
shall be pepemaccular to a Ame drawn hom O, t 
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point A, on the deme lume. She line n0, 1s the interior 
crest of Med. She eakrior cet n'0', ib parallel to it, and. 
at 6,66 yds. 

Gkrom the point ni aba centre, wth a radu 
Gf 5.66 yols, amare uw duced; a, Tamgent drown to this 
acc, perpendicular to the demui-lume caputal, gues the 
shout branch of the crotefet: 

So contteet Peauerse Mb. 2, from the 
of the shod wotchet, pust found, with a radius of 6,60 
yts; an ace ub ducubed a ont drown from the 
point a, to this arc, will give, by its unitersecttion 0 uxt 
the coumtesearp , a point of the int. crest of Me. 8 ; the ent: 
crest it drawn from tus point, perpendiular to the lan- 
got, NKe, Lor commenwence , we Mok desramoke buy the same 
Retlers ab av Vo, Nae wrrepondunag owns H Wh the dnow- 
eded. Shc catecion crest vio, 6 dhawn at 4,33 yas, from 
no; 

So obtain the crotchets, from atiumed pont 

n’ of the eactercor crest, woith ratlis of 2,36, 4ilt, Have anch 

ane deserted ; Zamgents are drown ty thele anes ; ont fom 
the inmen eateemity of the short beanch of To 1, Lo 
the are of 2,66 yas; the other, to the anc of 5, 66 yds; 
Lwo tangents crtedsedt on the line Vm , then the point 
Nn, cb one point of the enal 2a 2; amd the ime nn’, 
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& chawn parallel to the Long tanch. of the tamgents ds 
not urterbeet on L'm,, then, dome sther pout v', mutt be 
chosen ,anit a sinclar constuction made, until the vriter- 
section i found on the me Vm, which wilt be the salio 
angle of the rotchets. 

Sb contlenet F035, and uth erochets, a pont 
4 taken on the shod beanch of the erotchet fast found 
at ts, 30 yal, from utd salient angle ; from thit powot, arr axe, 
2b deberhed, with w radius Of +, 50 yds, a tamgent deasom 
to that 2b, from he port a, will gee the pocert 0, on 
the counteetearp whore the ent. cxett of Mo.3 blo be clang 
peepemiliculor to the tangent. She eaterior crest of thi 
traverbe i at 4,33 yds, from the int. crest 

She shot branches of the uotehets of Jro.3, 
ama, have the same direction as the hers ; but they 
Scary, and at +0 yas, from ot, the cther & 6,60 galt, fe 
Mik, measured ona perpendieclar th the demi lime 
capital . Siete two lLenes beng ran ; the postion of 
the suliemt amid. re-entering amglel of the crotehets, th 
nest upon them, will be found. by a constuction, smi 
to the one yest dlesercbed 

She ne- emtereng angle of the crotchet of 7 

Flo. heb cut off; by cnasvung a ine, through the cents 
a 
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Dh construsct Yeo 4+ we commence by fimiding 
the foot of tt eatterior slope, this i done, by deecbing 
am are from the angular point ©, of the redoubt of 
the xe entrung place of oxms, with w waius of b, 80 
yds, a tangent arawn to thus ane, trough the demi- 
ume salient, bung produced Zo the covered way, gives 
the foot of the exterior slope. Ihe unt. crest of Poot, 

“6 parallel to Cus lime; its poidion ub found, by alauring 
4,66 ft 186 yd, for the base of the eaterior slope, amal 20 
fr x 6,66 yds, for the thickness of parapet: Having the 
ecto crest, and imt.nct, te pont n, and the 
rotehets, are found ab um the preceding cases. 

She entterior crest of the salient place of arms 
ton the Line lm, produced; which us uct 1,0 yas, from the 
countirsearpr. 8 panr-coupe of 4130 yds, 4 made um the 
salient. 

94 CErowerse on the Postion Cov. Woy. PL. 
V.Fug'. Share yet nemains the traverse, on tHe bastion 
covered way - Do construct it, and ats rotehets, a Line 
tr 5 drawn at 6,50 yas, parallel to the rest of the bastion 
covered way ; the catremity of the traverse nn’, b drawn 
parccltel to br, and 2,66 yds, from it. Srom the point n, 
on the crest of the re eruterumg place of aums, the wnt. 
crest of the traverse 6 drawn perpendiieular lo the bastion 
CoumAersearsp - She catenin crest ih tft, ov 6, 66 yits, from 
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the urct. crest 
Lo final the other branch, of the notehet, nv 

tb tahen equal to 5,0 yds, atine is drawn through ¥ and 
nN, anal produced to 8, on the cxest of the bastion covered 

; an are with a radi 4,66 yls, us mow oleseribed 
fom n, amd the tamgent 3 t, drawn to this are, cb the 
brameh required. 
95 Command of the Cov. Pay and “Gear. 
erbed. PUN. Wig 2. cb anange the xclief of the covered. way 
and traverses, the following method. is pursued... Dhe salon 
of the demi lune covered way <6 7,50 ft lourer tham the | 
salient of the demi tint, the ref. of thus point than i 
(70150) - Lhe untrercor exests of the salient place of arms, 
of teaverte MI. +, and the long brameh between Foes. sand 
4, are held im the tame plane, the seals of declinityg 
whieh, 8 parallel tp the demi -lume capital, ts incli- : 
mation be deteemined , placing the extremity f 
the long branch fst rderned to 0,75 ft, Lower than the 
salient of the lems lume covered 

She short branch, of the rotehet of Yoo.3, tat 
the Jame refuemee ab the salient of the covered, 
(70-50). This Line, the ent. cxest of Moo. 3, ama the Long 
branch, are held. im the same plane, whose beale of 
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She xeliell of Veo. 2, amd ith crochats, 14 deteemimed 
im the tame mammer, as in the preceding case. She ref, 
of the short huamch being fied. at (70,20). 

She taliencts of the basteon covered way, and, the 
we entering place of arms, command the salient of the 
demi Lume covered way by 1, 60 ft. Shier nef therefore 
(72,0). 

JI6. Rewmartts ow the covered wands awd 
towards the re entering , to cover the traverse cefiles 
with more cate. She wiktth of 4.0 ydb, of the portion 
near the saliertt, makes the covered way $0 marrour, 
that should an ememy fond t mecedbary to Lower 

tis breach, $attrry into the covued way, to offect w pratt. 
cable breach, he will be obliged to cut away a part 

She countersearp of the reclobt of the re- en - 
tema place of arms 4 a slope of earth , 40 aS to make 
the we entering place of arms more spacious, by forming 
aunt, and ts two traverses, are hell im the same plume; 
whote scale of declimty § parallel to the bastion capital. 
his plane produced, passes 5 ft, above the salient of 
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the covered ways of the tivo collatual deme tunes. 

Fhe crests of the bastion covered way are inthe 
same plane, whose seale of Heclinty i parallel 5 the 
bastion capital. Thuis plame prolonged alto passes 3 ft 
above the same points as the last mentioned. 

She taverses save as mashs to coutn Che Tous 
plein of the covered way from coher shot ; for this 
frupeose Voos. 2 ana 3 ara be only +, 35 yuh, or 13 ft 
and salient places of arms, beimg more important, ham 
a thickness of 6,66 yds. 8 the general hught of the 
Lranerses ib 2,66 yas, Aus reatlily seem Catt, of we sup. 
pose the eetreme limit of ricocht firing to be an angle 
f V0 » the traverses thoubl not be more than 26,6 yal 
apart, uv order that a thot stuhing the crest of one 
trauerse, may embed tiell in the one immediately in 

She traverses aly serve as a defence; amd for 
This purpose, are moasde like am ordinary parapet. } 
Do enable the besieged te defend the covered, way, : 
Ms the means of protracting the defence , 4 only ) 
when the defiles are perfectly secured from the fire 
of the enemy , ebtablithed along the crest of the 
jlace of arms, the reaton for the partieular con- 
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thution gem for each traverse will maw te apparent. 
She untercor crests of Pros. 1,2 ana 3 are Jo arranged, 
that they cam concentrate their fire on the salient 
place of arms; amd each thavercte is 0 combined with the 
deme-lune, ab ffectually to math the defile of the 
one in rear of it. She defile of Vwo.t, cb mashed by Mr. 
Z,amd a pasiage of about 1,0 yds, at the foot of the bam - 
guelle slope of Feo. 4, 4 covered, 60 that the troops can 
pass nog his defile im perfect safety. 

Poo. 2, ts mot so eabely covered $y To 
3. Sipe A haw to cst ofp the innen angle rf the 
crotehels, and supyrress the Sanguette slope, substituting 
im wt place steps, $y these means, We couth & maslage 
of 404d, amd place Po. 3 not too for from Poo. 2. 

Ms tis mot practicable to cover the defile of Foo 
3, the position of Moo. 4. us deterrrimed, to ab to make the 
talent place of armé as spaccous ab possible. This vb 
done, Fy placing Ftodt uma potitun, lo allow Hi cotror 
slope to be swept ty the fire of the bastion face, pemeliating 
batween the salient of the demi lume and the angh of 
the redloubt of the re entering place of arm. 

The ctefile of the traverse on the $attron covered 
way,  armanged tb prevent any Une of fire preme- 
Cateye Ge Be enterng place of arms. 

She precautions whieh we have here taken, would 
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fe still ntufffinent, could the enemy, en possession of the 
cet of the salient place of arms, have a plumgeng fire upon 
the covered way tehina the traverses. St Lh to prevent this, 
that the interior nests of the different teavertes, anc Their 
peeve eotehels, are held um the tame plane, which us 
Jo arranged , that the terre plein shall bo defiled from the 
enemys Ledgoment on the cxett of the salient place of arm. 
the traverses on, different Covel ; small ramps wll there 
fe mecetiary Lo pass from one Level to the olher . Shey axe 
placed at the defiles. 
She tabiont place of axms tb inelured. for the 
freceprose Fe heed A for tiench cawaler. 
the traverses are sustained. on the side 
pte cnmtane $y w profile wall, urhich cb the proton: 
gation of the countersearp wall; amd they are trminated 
at the othen extremity by a, wall, 40 arranged ab ty make 
the Le converumdt a a commurucation. 
97 Coumlerscarys oh ae Labtion od dewiy 
hich use may obace, 4 such that thay coven all the 
matory of the searps, ama at the tame Lime, are to lo; 
that an’ enemy could mot by the ordinary methods in, } 
use obtain a plunging fiw from them upon the terre pli 
of the works in their rah, we cam mow finith urhat 





nemowns to te Said on the atches. 

She top. of the countersearp wall should. be at 
least 8 ft, below the plames of the urterior crett of the coveced 
sway , and the heght of the wall for the body of the place, 
should not exeed 26 f¢ and fo the demu lume, t may be 
reduced t 18 ye. These cirnensions will therefore be abtumed,, 
as the guatest that can b allowed, with a proper regard 
@ tconomy. Ana a continuous wall of these heights may 
be xegaroled as a powerful auxlary obstacle , ov securing 
the works from all attemyls at durpribe 

Adopting the Limit of hfe, for the cCoumiardeafy . 
of the battion , we see that the Sottom of the ditch at ) 
the foot of this wall, us higher tham at the foot of the sap 
wall of the Bastion face amd ab the bottom of the ditch, 
at the eatremety of the double caponmicre, has already been 
determined ; we must connect these dffeeent Luels $y plames, 
98. Cumettes and hotlows of the Hitches Ps Il 
V. A eumette 4,0 ydls, unde at top, and 3 ft deep, os made 
tr He man diteth to save as a hain; a who, or sonal! 
arch, of matory, <6 maite unater the double caponmicre ; 
conmectimg the cumette on the opposite sides of it. She cunette 
Mh placed parallel to the bastion face; the bottom of the 
diteh Raving a slope of 1,60 fe, from the foot of the toarp 
wall, ty the edge of the cumette, and a slope from the 
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opproicte edge ape Lo the foot of the countersearp wall. Pee 
details wil be best undestood by neferring to Pls VV. 
figs.1 She slopes Rere guver, deve to hoop Ue $ottom of 
of the atch, ay ; they assist im rendering the breach, 
mate in the bastion face, rather seyer than of te 
bottom were horizorttal; amd im the pasiage of the 

diteh, the ememyt work more capotead, tham of the 
bottom wee mot sloped from the foot of the county. 
seary wall to the cumette. 

She olemi- lume diteh cb arranged upon dimib 
prumciyprles. 4 cumett, and wlvert are placed in t, B 
99. Slomes of the ahacis She glacis of the covers 
attended to im ditposing the diffrent plames of the 
glacis. They should all be Ce te ey fs 
mackiny fsa te fin ft mon, 
fe sept by th artillery of the bastion aso 

She glace of the ne-erttriung place of ah 
shoults be sunfit by ti redustt 

She glass of the domi: Lane ob oman, atipcsbby 
arranged ; ounerg to the remarllere frm of the emtercor 








Be | 


through tach Long branch, 40 ab ts te swept by the artillny 
fre of a portion of the face of the demi- Lume; thete are 
commected ty another bees of plames, ivhich are passed 
through the salient point of each nottha, Slow the plane 
of wruashetry fire of at Least one half of the bastion face, 
deme - Lume face. 

St is xeadly seem ; nom the nature tub - 
Lom , thot Ht admits f wang thins tution 

tt them , Ge following considerations may seve 

gertle slope, they are better teen ty the works im the 
near ; but the comstruttion 6 more expensive, on acapurt 

When the Hope ib more teep, the enemys works 
on the gloces are better caposed to the reverse views of 
the collatnal works, although not do well seam Sy 

embamnkmeot ib smaller. 

100. Outlets or sortie nossorqed. Lb commumuate 
from the covered way with the glacis, am wklak Hn Aodie 
porsage cf cut im the Least exposed face of the xe entowng 
flace of arms ; amd one also on the long teaneh, 
. between. the 3% amd 4% thaverses. Bey are from 3,30 
20 4,0 yds wede. She uct 6 about 6ft, im depoth , the 
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earth being sudtramed on each, bude by a profile wall. Ge 
bottom of t anamy leading from the tere plein 
of the covered wary to the top. of the glaci. Ms the 
othe? xh closed by x barrier, it should be arranged 
at the bottom, ts allow the barrier free play um 
ery aml shutting - 

Commmicatrowd. Shere us 0 part of a. yortifon 
tion whe more carce anal frcgement QNne regurred than 
Lm the dispositions made to comemnunccate jrom the 
entertor with the ovtworks. Lhe 4afaly af the Sesceged. 
essentially depends om a proper. Abposction of the com- 
_municttions, whith thoula afford every jactity yor 
offensive omovemends, and at the dame time, a secure 

Pescdes the naps, whieh fave 
caplrimed , postinmnd, ama tars, fom @ nak f Ce 
system of communication 

Posters, as we have wenay Stalid , are ar- 
rampart ov terre pleern. When, vhes 
are vequurced for tee passage of artillery , they a 
be at Last 10 ft wide, and g ft; high under Xue. 
CLOWN on Koy a Khe ouh. Hhen poz infantry Chey 
be reduced to + ft, im width , ana 6 ft m heryht 
under the hey. She arch of the posteen if general 

















So 
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a seme urtle, or what cs called a Kuh covkre aro . 
fo te bowl yvvoo¥ it should be at Last 5 ft Tuck through 
the masonry of the arch, and te covercea by at teast 
from J to S50 fe of eauth. 

Stars vee oly used in, situations where camp 
camnot be placed, ab for example , To communicate 
wth, the untenrinr of works, the. gorges of uhich, are 
reveled... 

bach Stepp 4 generally io jr a semgte 
flock of stone ; whieh, Us 2,0 gts Cong ww , 30 
yas, im width , amo. 0,20 yd, "tgh- from thee dimen - 
scons of the heght ov wre, ama width, or ROL, of 
of x Sagi oN hens, when the heght between the two 

CY) df geven, 3/2 h-0,30= tase. 

Stairs are not SO comvemtrt as tamris; ana 

are moreover able te be easly put out of order 
&y the offects of shot and shly. 
102. Comurwricotiow of Khe erceaanke with 
Khe ditch. W will now take up the communications 
the Lody of the place. 

She pottern of the ercente leads through 
the middle of the euxtacn , deseemaing from the plame 
of ate to the aitech . The umclimation of the tottom 
should never eecend fe. The bottom should mot 
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come out upon a Level with the bottom 
of the ditch, but about 6 ft above ut; a wooden nampr 
teimg used to, descent ytom the pottun to the bottom 
of the ditch. 

| The width of this postum should be 12 fut, 
both on account of the greater creulation through tt; 

The exttramce to thus postenm , both towards 
the diteh, ama. the urterior, os by door ways, one thing 
the teap wall, which closes the pottrm towards the 
dlitel, and one through a vectical wall of matonry, 
at the extremity of the ements tre plein, whieh 
elotes the mouth of the pottum toworas the imtoo 
The earth of the rampart slope os cut away, Lo Leave 
the pasbage to the poston fece. She sedes of the cut 
are subtained by ws walls, whieh mathe a small 
Dh oes wy may be y ft site, ana. 7.50 fe high Be 
posteem taelf feng 40 ft. moter the hey. 
Sor more seeurcty ; a partition wall, with 

a aAoor , & tometimes made across the postern, abod 
the middle point. Ghe leaves of the folding coors her 
have loop totes 6 fire upon an enemy , should be by 
a bturpnrile gain podsession the exterior door 
103. fo nT othe Ke Kenoitle. 
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A postum , for the passage of artillery , 1s made under the 
temaclle, ard fads to the double capommicre. Suro stairs 
are placed at the gorge of the tenaclle , to communicate 
with wts terre. plein. : 

104. Commucotion with Ure tore plein ond 
duel ’ of he dewi-lune vedoult. Sse stairs are placed 
at the gorge of the demi-Cume redoubt, to communcate 
with ts terre plein. 8 postern for artillery, leads from 
the main daiteh, to the ditch. of the vetloubt, umoaler td 
flank, for the communication Setwen the mon diteh 
amd the dems - lune. 

105. Commumucation Srom the encemie ditch 
willy he eakerior. So communicate with the covered ways, 
a ramp of earth sustained by walls, <b placed along the 
wall that tevnmates the deme- lume and HE redloubts. 
This namyp, 13 separtea from the extremity of the face 
cover, by a uct +, 30 yds, wee - 

106. Commumication with the dewmi-Gume oo. 
She communication woth the work behind the deme - 
lume cut, ib by a protien, and stunt for unfantry, 
which Lead froma pot on the rormye publ aes - 
cubed to the tere ple f the work ; prasiimg ima 
10%. Commurcalrond of Ane redourr of Ae 
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re- aouAng pace SF arnard. Ke She patiage behind 
the. sig le CUPLOMM ENE , on. the deme. tume astrh, , Fors ately 
been desehed.. Mus pasbage toads toa poster. for axtllory 
made through the face of the redoukt, te its acted. Som. 
the acteh a campy kina artillery Leads to the tinre pleen 
of the he, entering prlirce of anme. Ot the. angle of the 
redoubt on the aeme lune ditch, . Stains are placed 
to aseent to ta ditch, a ramp. for infantry Crass 
from the dcteh, on hes scale tp the tine-plain- 

So ateend to the terre plein of the weal (e 
tomall postermn for mfartiy 4 made. through thu 
free Fo the dcteh,, bung placed along Seale. of the nut. 
ton frst aesercbed ; from this & wending preostiram 
ama dark trad to the terre-plom of the redoutt. 

The foregoing ; wth what has teen taca b- 
- fecting the Capron mites ; traverse Hefiles Ee, comple 
We thall now close this 4 subjeck with, a recapitula 
af the poumeypal conditions which should regulate 
every Syston oF COPIA ALAMOS 
108. Memos on the communications. 
se he communications should meer , drow Pa aVIUS 
rosiion , compromise the safelny, of Khe encente. 

Dreguent mitanecs could be cited of work 
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frossesson of the gates ; Therefore too many frrtealiors 
camnot be taken To secure Che prunepal outlet from 
the body of the place, from tumilar attengts. $l on 
this account, that the postum um the body of the place 
arranged as has bem described, to frustrate any 
sudden attack that org ht be made Lyon ot. 

g® he communications Mould admit of a convenient 
ono aotion of the bedieaed.. 

So subserve this purpose , the dimensions ; 
slopes £2, of the posterms, ramps, amd other semilar 
works, should $e comvenemt yer the seavice t0 which 
they are cyyptied ; ama they shoula be placed. unr such, 
frasQaans , as lead ancectly to the promt Co be arrcued 
at. Gr LEAIUUMG the jour , dimentbions, ant, position 
of the narmps ke, of the. front, t wll $e fouma ; that 
‘these conditions ane well satisfied . 

5% Ghe podition chosen Kor OW commvumm.coduon rhould 
hye buch , Khat when an emowy geks porsessrom of Khe 
won oitoum no ad awlooe Ay KX. 

Do be useless to an ememy the commumucation, 
when or ts power, should not Offer a shelter f fac 
works, nor emalle him, to carry tem on with 
more eate. We thall shtain this end, by placing 
But comnumnteations um a postion to be enfiladed 
ty the fire of the works um thur near, and sg ar-— 
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- Lamgung them, as to pretecve the countertcarp wall 
smnbroken ; "ity whith means, we shall also avord of 
ee ra fr attemy ets at SMGULME - 

he 7 fed ts should be covered Kiow ene 
mounk where avy enews mught mablich funnself dung 
Mre whole netrod. Kak troy com he of heurce to ne he- 
-breged , and, Aner, bhould Se rwent fy the Jue of he 
eoncomnke . 

Wthout these precautions, an enemy vrught 





the debouche prom the oouble capomnitte ; ana alse 
Chote from the Lravercse adefils are covered. Sor the 
fest cate, by the angle of the countixtearp wall, 
and the salient of the bastion; ana en the second, 
by the ang of the profile walls of the LTrAVEREES 5 
and the deni lume salient. Yometimes, a speccal 
math tat to be rated, an ewample of which, us 
seen in the traverse at the gorge of the reaoubt 
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of the xe eviteung place of arms, which covers the door of 
the postun of the redoubt. 

5th Choy should Le so placed. ab mol Ko COVYULoMLbe 
the relredk & the troops. 

This 18 offected, by placing the communicatio Lor, 
im the re wnctrings; which are the most seoure ponts; 
atsam enemy to aruve at them will have to brave a 
powertul cottumn of flank fire. Tbarriers , gates, and. marr 
ae 
arnt the progress a 

ih Gonally rey my 

of eweuy communication , ecccert the one destined for hs 
mortioukon sabe. 

Shit it an important chet, ab t prevent 
a ams ~ end mg possession of 
a, communication teadcs troug ia 
the work Huelp We have enanni be thas anager 
the re erttrimg place of arms, urhich teads 5 the ex- 
terior, and which ub mot commnected with the small 
prostern , dettimed for the service of the cedoubt Lielf, 
another example of thus arrangement , 6 im the pottem 
heading from the man ditch, to thot of the demu- 
Lume redoubt , for He srveee of the domi lume; th , 
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potterm does not intterfre with the safety off the redoubt 

Ay examining the communications 
the font perrerally ; according ti these conditions, it 
will be found, hat then arrangement <b as gudicioub 
ab the nature of the problem seems te admit: 

“109 Swletion recrenchmends. The front ab t 
has now been aesercbed, appears to be of w character b 
prrotact the siege to the longest duration. "Whom howe 
a beeach u made unm the emceinhe , although military 
usage, and a point of honor require of the gareton to 
tublaim at Least ome atsault-, the conteguenrces of defeat 
are of loo tervous a character, to eapect such am ofp 
els we plese f Afg Ee) CA, OEE Ee 
oftawum an Korrable cap.tubation, On this aceourdt. ant 
alto to lengthen the defemee, wrtlerior retrenchomenli 
are made in the bastions. GRete works eas onag © 0 
f 2 Lemporary , ov permanent eharatler ; bet atu 
generally conceded, that the Latter class alone ofr | 
a sexous obttacle to the . he DANEEL OVM, 
eg ULE that the bastions should $ full ; and that the 
intemchment should be thrown up during Che Simp 
an umdertahing of great diffieutty, both from the 
annoyance of the enemys fire, ama the fatigued sts 
of the garuton , occasioned ty us ordinary aAuties . 
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We shall therefore , only debershe the permanent 
unter relrenchraents with a wvettrd scarp amd. counter. 
scarp, and whith may te regarded as am element of 
a POG fortfied front 

Srterior retrenchments maa be divided ents 
four classes 4% Those that ret agauntt the faces of the 
battions. 2° Ghote that rest against the flanks, 34 
Ghote that rest against two adjacent curtains. +4 
Shote that comprehend several bastions. 

110. ist class vesting on the Saces. PL.VL. Kgs. 
A2. BABE G.3. She fst class may & of the fom ofa 
cavalier., Shut in by cuts across the bastion freed; Ov am ior - 
wetted redam ; or ferry ; f the bastion very OPEN, A ; 
small bastion front f this class , the cavalier has been 
pererally employed, as by pneamd of the euts acrods the 
bastion free , which are arranged with fraragreTs ; the 
Cop of the breach in the bastion frre may be Aefercded; 
the cavalher, tLCELULNG 4o great a elif, al te gue IF 
a plumgeng fre upon the erreorrys works ov the glace 
of the tastion covered 

Dhs class prthirr the atvartn yes of deferring 
the breach within a thot dittamcee., and. by enclosing 
the frarks of the battton within tem they frreserne. 
the flarkung Aeriarugernerth of the body of the place umrtil 
the rotrenchment carried. The frremreupral objection 
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te them 4, that by a beach made at the shoulder angi 

Second class resting aout Khe Sombis. 
PUL. Figs4.C. Khe seconat class may be of am cnverted 
nedamn ; ov of a small bastion front; ov firolly of a rele 
rehting against the muddle of the {tanks, ita faces haw 
such a Arettion that wi ditch may be swept by Thefire 

She Last form admits of defending the bear 
within a short dibtamee, t preserves also the flanks 
arramgements of the eneente, amd cam only be turned 
1 ed the nese nn es 
sang th eat cours u past ofthe sayy wall of de fa 
fer Gus purpose, which will make the huglt of the 
wall Le85 than 4.0 yds. 
112 hud chads retina Awe adjacewl curtain 
PVR g4.D. She third class is usually of the form 
ofa battioned front ; but ab the fixe of ute faces woul, 
. be mathed ty the ertarn of the emeerite, t 6 genreal 
best to construct the front sumply with a eurctain am 
tivo {lambs 

Ris class, feimg rrourn farther from the 4m 
of the bastion, docs mot defema the breach 40 aired 
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as the two preceding, tut ut if stronger, ana forces an 
enemy to employ more meant to carry t. Geom ti 
adumerrseror$ ; at well require amore dpace on the interior, 
amd well be aldo more tapentive , tham wuther of the 


143. Fourth Lass enclosing several rows. 
She fourth class, which is placed. in the rear of several 
bastions of? the tnretirAe , or preopeerly BLUE AL frorts, 
sa tema of second encemte within the fitt. An 
a ) locality; ama would teloom fre an ap- 
pleation 

Yoruing gwen the general outlime of uriterior 
retrerchment3, we shall conclude what nromains tb 
fe sacd om the subject by deserckimg the cavalier 
nelrercchomnerdAs 


U4 Cowahkrer edrenchmenls with cuts im the 
Gostiow Jaced.PUVI Figs. 4.2. She fances of tha work 
are parallel to those of the babtion im which vs placed, 
At AAch shoul be about 13 ft, kelhw the tattion 
Lire plein ; th scarp wall about 24 ft Facighe. Moral 
we may here obieve, that all interior xtremchments, 
to oppose a serous obstacle 6 an ememy, shoul have 
nevetm ws of about these dAumenrstons. 

Se interior crest of the face Ahowle, be $0 hugh, 
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that the lime of fire drawn from the salient of the coum 
to the salient of the bastion covered. way ; shall pass abew 
he bastion salient. By prlacomg the courtinrsearpe of the 
cavalien, at 4,0 yas; for the unterior crest of the bastion 
allowing 44,0 yds, fer the wittth of the ditch, and makin 
the bottom of the ditch 18 ft, blow the bastion tore 
plem ; twill $e fount that the ref, of the bottoor of the 
ath wll be (56,50); the scarp wall bing 14 ft hugh 
the ref. of its mmagttiol ull $e /82,¥0)- Mow. of the 4 
of the untirior nest te taken at (97,50), or 15 ft. above 
the magetral, as pucogection ull be xt J3, 10 ft, Ox 14,06 
yes from the magtial; ama, ab both, the Enes are 
Horizontal, parallel tt, Drawing then three lines 
parallel ty the bastion’, at the dittamces above ments 
ta, we oblaim the projections of the coumterscarrye , Scns 
amd unterior crest of the cavaline. She postion give 
to the unterior crest will tatitfy the comalition yund tla 
LON, . 

She umtercor crebt of the flank 1s also Rouge 
tal, ts wef therefore <8 (97,50), the direction of the flrs 
the flank moreover, 4 not revetted lhe the face, but 
4 terminated, by protenging ai tater slope to the 
tastion terre plein ; the lowed point of the foot of thé: 
exterior slope, will therefore te about (73,00) the ref off’ 
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the bastion terre plein at the eaclremuty of off flank, the 
Least uxdth of the bastion terme pleim , between ils fer, 
ana that of the cavalier, should be 14,0 yas. AW them » 
from the entenor angle of the curtain unth a roolius of 
14; 0 yas, an are be deserbed; ama a tarugent be dhasuenm tp 
thus are, perpemoieutar, to the Eme of tefences hit tan- 
pert may be tahen as the horizontal of the txtertor slope 
of the cavaliee (lank, Lurhodse tef, 6 (73,0); the untercor 
crest of the flank 6 drawn parallel Co this fhrorigontal, 
and at 41,16 ft or 13,72 yas. from uo; which wll be the 
dittamee found by calruaton ; the Cuchness of the parapet 
bemg 40 ft, the bupercor Hope Uy, amd. the cxtincor slope. 

Phe length of the flank us found by drawing 
through the angle of the curtain, @ tome parallel to the 
hme of defemce, ama where uf cuts the interior ceest of 
the flank, wll be the tale ernuty of the (lark. 

Do teminate the the gorge of the cay Lior, 2 ple 
of? ib fratsea , through hg eciznerne proms 5 the. 
ardtercor crest of te flr ks A frassage Ofte, Jo yds. 2d 4 lef 
oon the babtion lene plem , at thee gorge ag ! the canaken, 
Co 
rtrrugpitid communiuation belurtenr he tase adyprremt 
curttaumns. 4 ramp J$,30 yds; wile, ull «x hype RM 
leads from the gorge of the caval, $2 tS beree sebton. 


Thus ramp <6 gemeratly placed along te caputal of 


7 . 
te urth, t-; ama alto bo preserme.an un. 
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the bastion. 

115. Crs am the bastion face. PLE Figs.1.%. 
So determine the cut acrots the bastion yacey a dittam. 
of 13,0 yds, 3 ff fiom the shoulde angle of the ba 
mating am angle of 100; wth the utercorc exest, Che 
bre bumg produced to intersect He magitial of the 
the eut. She rof. of this lime where’ it entersecta the 
omagttrak cb (82,50), the wef. of the other extremity be 
[84 0); wt us Ack im the same plame woth the porcti 
of the entersor crest of the bastion, hetween the shout 
daghe and the pocrt at 13,0 yall, from tt, the ref. of 
Shoulder angle rtmaiming , a already found , tu 
he seem, that the plame of these two Limes prrodtuce 
passes 3 ft, above the bastion, salient. She thichmes 
f parapel 4 only 12 fr. She magesteal of the searp 
of the cut 26 horugontal, as reference bumg (76-50). 
rom the preceding date, ts postion b eatly dete, 
onuned.. & lime drawn pualll tothe maguteal,a 
ai 6,60 yas from ut, wll fe the courtirtearp of ths 
cut. Te Coumtirscarp wall of the cut i corned : 
to he topr of the bastion face amd forms x profile « 
to Sudbtaun the earth. The scarp woll of the. cut 46 0 
the tame teght as that of the cavalier, the otto 
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of the cut wll therefore be referemced. ($2.60), a portion 
of the diteh of the cavalier face tak the same reference; 
this portion ub found , by holding at the Level (58, 50) 
Chat part of the bottom of the aiteh, which 6b swept 
by the frre of the parapet behind the cut- 
sayects only a part of t to the sire of the parapet behina 
the cut. by plang the door of the pottium, that, fads 
vertical wall separates the two bevels, t will be parcial 
im the deme lume face; & confines the memy to the 
salient part of the bastion, preventing tim fiom ea- 
- tendling Aud works along the bastion terre plum, to 
turn the cavalier by tb gorge ; to that to obtun pottes- 
-tior of thil work , he must make a breach om tb free. 
ere 8a dead trace im the cavalier diteh, 
which onight offer dome facilities, «ere the enemy G 
attempt to carry the parapet of the cut by ctcalade, 
Lo nemealy thi defect, t has been proposed lo place a 
cuematia gallery behind the Searpe wall of the exc, 
to flank the entire dtely, 
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Summary of Whe Brimenler anc eae 
116. She chief cbhict of the preceding discutions has 
been to present the general primeples and mest umnotant 
detals of the art of fortification, ab agreed upon by the 
arplertiont tra partintar cate; that of the Sastioned 
encecnte, with ts rhential deypendenee , adopted to 
a horigontal ste with dry atches. fr dong this mam 
re ee ein (ery Gt Ee ae 
to be satisfied ; mere cnet f= ely 
comple character tad to be retorted to, ab a meant 
telution, of the propoted. problem. Mit cb of the first 
importame lo the student that te should not confounds 
what pertains to the promeples and ruled of the art | 
with Chat which, us merely auciliary , t the prutpote 
of the summary about te be made to present the main 
conclubions aruved at whieh belong to the art tell dive 
ea of every thing that subsidiary, omitting such 
sé She encente of evry permanent work should 
present anuntorrupted hme of tearpy wall which, when 
the encecnte, atthe dry, should, be at teatt 3o feet 
un height hove the bottom of the ditreh; amd when 
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Whe ditch <4 condtumtly sppled uth water te the depth 
of 6 feet, the top of the wall should b 18 feet above the 
2? Ne the approaches to the work beyond cts ditehr, 
wither the fective range of a fre; ad well’ ab every 
pont of the dutch, eticlf should be commpbetly swept 
by that fixe 
3% She dear walls of the eretimte ama. out- 0rd 
thould te sheltered from the enemys artillery to the 
latest moment, ty tarlhem maths 
4% = Ak parapets should be proof against the’ 
heaviest propectites ; for Hus puupote aw thichress of 20 
fut ¢ és weeny condcdered sutfiicent for Chose formed 
The geeaden the. command. gener fo the maranct, 
and the mearer at b brought to the scarzr, the more 
plunging and more effective wll te ts yune upon the 
4 approaches, and the greater wll be the. ob- 
blacle ut offers to aw ewealade. 
Ge Pre terre prelecnr of the rampart should, be 
anatheeal by the. prarapul from thee, enemys tear, HB 
witth should be sufficient fj fhe « nfiamrtcy ot Ae 
; Barve, conpemtent commintealiandg per the 
Sarre objects Hould be established betiuscen rll +03 garts, 
and also telween t and the parade, on portion of 
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the ste within the emeente 
vt When the plan of the eneente of the bas- 
tioned form the eelief, curtain, flares anal lines f 
should bear tuch relations ty each other that te 
foot of Che entue scarp wall thall be brought within 
the namge, amd under the fire of the rampart gun 
the tines of defence within Ce Limit of j00 yards ; 
plasung the flarkt $0 far apart, and geving Chem such 
a postion with respect to the eutaim , that Cher 
: fre shall allan a pont at Leabt as bow as 
1,50 f@ above the foot of the scarp at the middle of 
the euttain, and sweep the diteh from this peocnt tothe 
alent opposcte the flanks. 
st She sige of the fronts will oepend upon the 
relative aumentions of the curtain, flanks and. Lines 
of defence. She greatest front will result from combining 
the Lakeurtsin, the least flank, and longest Line of 
ene. She shortest will result from the combination 
of Cee least Mark, amd east curtain, Che face becmg 
yor 
I= ML outworks , except the covered ways, should 
be regarded nother as accessories than ab imaispentabls 
additions to the wencecnte. When properly placed, thay 
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frcogress of the enemy, by foreeng tum G gain position 


So fect these otjeets, heir searps, and. abso 
the gorges of such at are tatle ts be tunmed ty the enemy, 
should. $e of matomnry , ama mot Leds than (2 feel in height. 
Shey should be commanded by the encecrste; anal; 
ab far ab practicable , be planted by ta ruabhetey. Se 
omore retired of thete works thould command the 
more advanced ; amas where, from any more omporlant 
comalritrory of adfence, a6, for caample, im the cates of 
the redoubt of the ne entering place of arms, and 
the tenmaclhe, this nute bab to be violated, the retired 
work should be thoroughly defiled from any estab 
Lthments the enemy may be presumed to make 
10.2 The covered wand are regarded a4 essential 
Lo the defence ; as without them the communications 
between the eneeinte ama the ewaternior would not be 
secure; mor could We movements te made 
covers for the garrison, they give the meant of an. 
yng the ememy by Charpy shovtns, ard dorties 
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bebt and, on most cases, the only omaths, for the Sea 
of the works in ther rear, against the entmiyS car 
the glace. 

with obstinacy Ther possesion by the enemy, He o 
thould command. the taterior ground ty at Least 6, 
ama, wm turm, be commanded by at least 4,50 ject 
the works on hen rear; shot proof traverses of the o 
form of parapets shouls be placed at sutable pout 
along thew Lorre. ple ; they should be provided w 
a stong palisading mg, tesedes barunds at all ther a 
amd outlets, Cy houda be Mecoug ily sage 4 4 
ce ples should be defuled from all commanding | 
that may be presumed to fall into the hamds of the 
whilst tb HM usential to the defence to Rola om 
any part of the covered ways that mary be exposed 
these procnts. 

ue | The glacis should be to amanged that t ¢ 
be thoroughly swept by the oxtllery and mush 
of the portions of the enceinte amd outworks from 
a fue cam be brought to bear upon tL. Ser thes pr 
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computed should be t0 combine that thein untertection$ 
thall present mo hollows, nor ridges of which the enemy 
might take advantage fr bhaeller , <n pruthimg jformveard 
his work. 

124 The demi lume, uhm of large dee: ana puutle- 
eoudly arranged  formd @ very umpottant additeon b 
the defence Cy covering he gpatadny an of ottion, | 
of the bastion faced ear the shoulder angles from, the 
onan outlet prom the errceemtle frome surprise, Aral pre - 
saves entire, up to the latest moment, a portion of the 
bastion scare upon whieh, retrenchment omay rest. 
Lhe battion talents beng throws unto dliong re-en- 
Lerimgs formed by achacent deme-lumes, the enemy 
it forced to take the Latter Sefere he can attempt the 
abbaukt of te tmeeumte, and ir eates where ee battion 
talents are obtuse andl the demi-lumet veey salient, 
of counter - batteries. 

SRese advantages Lo the defence are the 
more devded ab the deomi- time 6 the larger and 
and to tring the breach which the enemy may make 
in the demi- lume face umater the mushetry of the ome 
cemte, that the dimensions amd form of the demi-lume, 
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im the front, were absigned t. Phe height of seam 
141, So xt, ihtet, thub work receives v0 the front, 1s guven, 
both, om view of ul emportamee, ab a seeurity against 
Ucatade, ama to Hlain am ofieent cut acrods ts 
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ace. 

13% See deme - Lume reloutt «6 arn omypoctant 
clment of shremgth to the ademi-Cume, as ty coveung 
the retreat of trooped from it by ut rie, they are ne 
couraged lo make a more obstinate retiamnee. Ay 
Ls anangement with flanks, t also becomes am mph 
-tant addition to the enceinte , at Che reverse fire yom 
the flanks on the breach in the bastion face ull pores 
erty to cary the redoubt before he cam rth anv 
height ama postion of ts sear wall are arranged im 
the front with the view of subseeweng the preceding 
obyects ; Of securemg the work from w coup - de-moumy 
amd of forcing the enemy b retot ts mining & 
a breach, in at. 

14.4 She temacle us an indispensable adaition| 
all fronts of attach. Without it the pasteem in the 
eurlain, would mot onby $e imtecure tut nearly 
weeeakle $0 soon at the ememy garnh a potion om t 
ts outlet. 
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By COULLMG the Scarge of the cartawy ana 
flards por the yor of the breach tatterres at this postion 
wt wnatles the absatled to four ether HCAINARL A, ot Come 
frany retremnehz ments, xed tong or. thebe prarls, «wnder cover 
of whieh the wefence of the breach Ov the bastion face 
can te made woth 2 por. ard the pursbtaston a the batlion 
be Abpea to the. Ladl wmioment. OF secures to the. ab- 
satha a sheltered place of arms, between t ama the 
curtanr, which, they cam use. fr Sorted against the erreomapd 
works im the aitehes. he relief of Ce temaille « 40 
regulated that shall not mask the pre of the feo As 
or. the bastion yore whelit, at the dame lirre. gptecent 
cover 16 abforalea: to the sertp of the curtain amat flanks. 
18 % Sire ReAnutt a thre. re - entering place. of akong 
rade greatly to the sthength UU security of thee covered 
say) > WA Sherr Lefemee Ag awnbt OPEL assaults, by L9 w 
“ring by ts fire the trat of the toons yrom them, 
Prom the retired prosition of thas work, wt ear: te secured 
Wer after thee demre- Carre of om marwtesseore oy thee emery, 
provided thitre <6 am fy-cvent aut ae the orn. Come re 
and that the rvedoutt sam ke tefelea frown the cstablithe » 
mers of thre ememry or the naranetl of the rerre - Cr. 
Pre redoutt should be So PARCEL that, Lor correction 
with, the. deme-tune, t dshall cover that prmliore Ff 
the uctan which, 26 expired throu ght the Aitede between 
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the tenatlle and. the ineinte flomh. She crest of the ved 
should, mash , as tittle 28 practicable, the fire of bat 
ace ver the 5 um advance of wt. 

MG3 Fe toed be face seuss ¢ 
Lurmed. fly proskiorw should be 30 chooser Chat th 
force of Chis redoubt, whieh ranges on the deme-t 
lume redoubt; which fire shoulel aso sweepr the bo 
both Lo arrest the enemy , and to annoy his utah 
ments im the demt- lume, yor this purpose the pars 
should command the demi-Lune baliemt ; ama the 
terre - pleore tehima t should be defiled from Che. 
frowrt. 

1y¥@ Ms prom omotivel of ecomomy , the embar 
of the ditehes, the size of these Cast will in a geeat 
sionb of the depth and breadth. of the ditches » 
be made to dypserd, vv some measure, on the coma 
frcuktics Lo the tmemy for forming prackeable eas 
breaches than the reste timds, but dep ditehes 
stliom be cbtacmed without, to tome extent, sacry 
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2 through flarkeng. Wher these last: aradlopdea frr the 
encerile , they poor ateper andl stronger ré- erttermngs 
betuscenr the collateral demrt- lunes, in advanee f the 
bastion saliemts, whilst they, at the samme teme, con- 
theact the SfUACE along the places, cor their prolongation 
which the enemy must occupy yor tid counter batteries 
againtt the enceinte flanks. Where watlsr can be used 
for the defence of the ditches, ut b more advantageous 
to umexeate the width at the capente of Ce depth, 
as a greater obstacle &s thus opposed Lo the passage 

Duy ditches are more povorable to arn 
aclive defence than wet; bit the Catt, when the. alepth, of 
water that cin be conttamtly marntained ov them 
Lh ovtk 6 fret, secure. the works from attempts at bit » 
frre, wer after practisable breaches are formed. 
Ditehes which, can be pulled ama empteed at pleasure 

be made to combine the advantages of both, 

hinds of defence. 

he ditehes of the diffuent works should 
omight pemetrate from one wens Aten and 
seeurty attempts atl swynrie, ‘the saocimtondeanps 
should L cacctnal, pring the walls w height from 


1S 10 24 fe “ny wen empotant works. 

She demi- lume ates tb made as narrow 
at pradiuable g0ab to cover witht: more tate the Aefiles 
ann the Crauerses. 

18 th Be communications thoula be of Conveniun 
dumenbions, and of EASY, ACLESS. thould $e 60 
placed, ab to bung the, fom lo be xeached. feyord 
Cem, aneclly im mew, be swept Fy the fire. of Ce 
works un Lhecr rear, be covered from the fre of all 
ports that the. enemy can oocupey beclst they ant 
eee , be secure from SUrprbe , ama from being 
comypnomute the safety of any woek rough, erhuth 

Oper communications can be better alefom 
ded. than those whieh, re covered. Lhe Latter shoul 
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Sulimence of $rrequlartres oF Sie on Khe 
Gorm ond Cowmbuoatiows of Mie dolenents 
of SemamnetK Works. 


117. Sn tating te subject of poromanent fortifisstion 
the same order usually followed. 2b cn, the acbouggion 
f temporary fortdication: vey. 1 In, cccpostion of 
the general promeipeles with ter applieations to a Horigorr. 
tal sce. 2% She various modifications of detail oc 
catbuoned. fy unegularities of ste ab preserited im nature. 
3% She varnous acctssory means af strong theming weak 
fronts , called, for by pecilan cwreumitances of Locality; 
which wther preclude the application of the ordlimany 
Ika Ov neguore otek tr addition of them 

£48. Whither. the site perfectly Level unthon 

the range of the fire of the Lwork, ov 4 regulon, the 
Same genual conmadtions are to be satrsfeea tn each, Caber, 
an order that the work shall have cll the fficiemcny 

of cubch, t Us capurble.. Shcse are: 18 Kat every punrt 
eatersor to the cdefemces , over which, the enemy must 

. approach, thorn , or from whch, te tom amnoy them 
ty tad fare ; should be brought uniter the yire oe the. 
defences. gt rat RO pron of the defences shall te. 
lft unguarded by thttr oor fire ; (We frrtient amy 
j[WsLionr whee the enemy ; oblameng Comspworany 
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shelter fre, may gain time Lo reneur arr on 
3 the troops and moked within the de 
thall be shelled from the enemys fire un ary pu 
te mary take externcorvie them. 

119. She mmammter of satisfying these cond 


on a horgontal ste trad been filly dented. om 
preceding articles. Sr reegular sts, He engune 
freguwtly obliged not only Co mmroalify the forms 
dimensions of the battioned system, ab adapted 
a horuontal site , but to forego the advantages 
herent in thit system, ama adopt some other a7 
which will bma tielf better to the, 
locality , resorting to the many sxpedionts presente 
the acceedsory means for satisfying the comultions ¢ 
good defensive combination 
She problem presented, far solution to th 
(ee AA one af 20 or 
mg aminuts and laboriou 
of the ruttural fants of the position im their 
tions ty the defence; conmected, with a tentative 
cobs of teh, the object is 40 to moslufy the plan 
hee best manner to the given position. MWe rules 
of 2 very gensal character cam be Laid down ff 
the guidance of the emgeneer om such, cases. Yt 
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class the following are the most obvious and ebsertial, 
amd, uhen practicable, should be adhered to. 

120. 750 0 has aleady been observed that, fore 
the means used wu the attack of permanent works, 
the more plumgeng the yu of the work, the mor o- 
fecactous well at fUROUE £92 tthaaleng the enemys fveogreds. 
Se Uffememey of thas fre wilh aeperra, uporr Luo causes, 
the greatn ot te45 Command of the work outr the 
port fo be atlaimed, amd the duection of the ground 
to be swept wth retpect to the Anes by which ct ob 
buy. Ms to the command of the work over the 
caktrior grouma, t Aas already been bhown that 
motives of ecomomy restricts A, 21 modst cases, ucthirr 
very Mano Amits, where to oblaum at artical 
embankmerts have to te eoryployent G0 augment 
defence, advantage should be taken of the natural 
frotures of the Locality, by placing the promepal 
Limes for whith, hye extensor ground can be stem, 
on the most ogy 0% highest pois of the 
Ate. Wf, with this postion guven to the prmepal 
Lines, the ground swept falls, or slopred towards them, 
the most favorable combenation pera ffecacrors 
plunging fr wilh be obtamed ; for with Hus 
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(mo greater toffecully fo put hummset ee ricter shelter. by 
, thar where the griuna fre, Of slopes jer 
oe by which it  swepl; ab the surface, em the 
Case. wlescemaemag cow the clare of the covtr thrown 
by the emery . wil be snteenea Hoa gueater cates 
thar vr the forrner, ubhere t rhe wor the rear of Cy 
She general rule therefore sorhecche tht om 
2 to take as a guide » wv order to satisfy the. cond. 
of Bremging the exterior grouma under am ffrercir 
fre from the work, « Xo pace the quancmat Umnes 
work on the most LOMO. poms of he side, c 
wr bud durecduond ob Xo humo the eokenrot around Ko 
swank vw a nrobikrom ndoywng Kowords nese Lined 3 
hes uanikl genenatly be best effected by placing the $0 
noawnts of the work on the most commaniimg rama $e 
pont of the itt, a6; in Cts poston of thre sala 
the faces, which are usually he poamern fot 
om the catercor ground ; coll ocenpuy he baller a 
manaing protons of the site, whilst the re. enter 
bung Brown on the re- -entering acrid Lowtr pork 
of the bite, will be in the bebt postion fer sevcepem 
at the same time they will be mashed $y the yas 
from the srremys vies, and thus frtterved geom 
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be remolered most effective ; that 8 when the enemy, 

detpite the fire from the faces, teas succeeded im plowing 
herself pare parts ow whch Gis fae corms brgen 
121. 24 Me condition of Leaving no pont of 
the deferees unguarded by there fire will depend,in 
© ET Pee fap Onend ome Be forme walt 
men satisfed, the dittamt aefomce should, fe saxtif 
fed to the near, 2b upon the Cotter the more or bss 
of cbstimary of resittance depends, sence the fire of 
the work and the action of the garriton are the more 
to the | 
122. 3° Se condition that the troops ana mote. 
ud within the defences shall be sheltered, from the enemys 
fee, from all commanding points without, will depend 
and. the eaterior mg points ; ama,as far 
therefore ab it cam be done, without sacrificing either 

the mg ama more important conditions, 
the plan of the work should $e 40 arranged that 
the prinupal bmes shall present themseliesin the 
most favorable anrection to the exterior ground t 


d plunging, imfilacing , 0 oa 


their torre -plins from amy pont of a. 

So fect these objects, when the work 
camge,and the crests of these fights, ab seen fro 
Ce work, present a nearly horiqortal outhme,' 
prumeupal limes of the work, fronting the height 
should recurve a adinection at nearly parallel as + 
ticable to that of the commamding ceestts: wher 
| outline of the crests presents a nearly contimuou 
but one which declines, or thoyes towords the ste: 
work, the primeipal Lines towards the height oh 
reckive a Avrection comuerngeng Lowanrds the point. 
the Lire of the rests, as seen, of prolonged wou 
for the ste. She weasons jor the postions ass 
ts the primegpral Lines, im these cases respectively, 
mot, ala init glance be obnous, but by ewamu 
the relative positions of the crests of the height 
of the promepal Limes, as here Lat dower, «lu 
uthout diffiertty be teem that they cam Se bux 
in the same plane, he latter be 0 placed ab bo 
a nearly uniform commana to the parapets f te 
cipal times over the ste, amo Chat by heepimg the te 
pleins of these lireds ov prlares parallel, lo the one 
whieh the crests of the heghts and those of the n 
are Atld art at sutable tevels below -, the frara 
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wll be made to cover the trre_pleems fom the fire 
of the heights om the simplest manne. 
| re foregoung general anthro jer Uelenmin- 
} heghts, so ab to cover hom direct fire, om 
the easiest manmer, by Their parapets, the space to 
at the tare time, the simplest cases of the adap. 
locality, to subsercve the chet om weur. Gn omno06t cates, 
all that can be done vw to avocd guung such anec - 
tont to any of the promempal tines, as shall te 
favorable to tng, or reverbe news of the 
enemy which may tbe fected by 40 placing em 
that ther prolorgations shall fall on ponte where 
the ie) cammot establish his works, ov on those 
Oe 2LVEASE 
128. Pelement of Seemomants Works othe 
preater umportamce of 0 adapting the pla ouicommand 
of permanent works to the features of regular sites 
ab to satisfy the condstions of swepung thoroughly by 
then fire all approaches extercor to the defences, and, 


4 


of uthe. the plan, ov the command. So shelter. t7 
plein which would be taposed to these fires, as 


as such as would be attarmed by a plunging fire on 
rtsodt mubt be had to the usual capediumnita of defo 


that i gevengto the terre-plecns such postions « 
 aebpet to thir parapets that the troops anal wn 
«porn them will be sereemed from a plungerg fire 
front by the parapets ; and, when the terre -pl 
are weposea to uther enfilading , rr revere veeu 

, tarthon traverses, or other. masks, as te 
tereept tHese wid, and cover the Levers be Poor 
124. She defilement of permanent works Like 
of fela works proposes the same end, ana employ 
the tame means. Srey diffe mainty on ther 
tical deals, the latter being reduced toa simple 
tical operation on the field, whilst the former , fro 
 suente amd demands results of extreme . 
1265. Soe the solution of all problems of the : 
if permanent works, the engenecr wegucres : 75E of 
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lirnit catirior to the defences beyond which the effect 
of the enemys fre may be regaraed as 40 uncertain 
as to be mreglected, . 27 Pe presumed positions wihunr 
Ab artillery to bear Lore the works. $2 Sr accurate 
ea toa plan of comparcton . 4 Shee magistrals 
amd uentenor reses of the works, ab ether def 
z approamately arranged ; referred to the Same 
126. The Limits buon wtuch, the enemys fre horn, 
the usual siege guns, mucy be Abreganriled. , oweng to the 
uncertoumly of tong targes, are 1500 yards urbrere, the 
works 1s LOfLo sed only lo a direkt, or front fire; and 2007 
Yaris when open toa reverbe fre. When the terre-pleiorh 
therefore are covered, ether by their parapets, ov other 
means, from batteries at these distances, they may 
be contilered as thong + shelters sufficiently secure for 
these Lim ; Lut within bho extreme am ge of vege 
gus; uttthr, from ther postions, t would rot te 
safe Lo Abregard ; but these wll from taceytunal castes, 
and, when they occur, wtl be treated un the same 
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. manner ab those within the Emits. 
127. She surface embraced within the Limits 
and the lime of defences may be diveded, «nto Cree 
of the I& parallel of the attach, which is usually $0 
yards Prom the salients of the ime of defences, the 
second telueem the postions of the 1€ and 27°F paras 
Lels, ox toa lme within about 300 yards of the tal 
fist mentioned ; the third betwen the postrons of the 
2° and 3% parallels, ov up Co within 60 yards of th 
balers. Srany portion’ that the enemy can take 
up for fib baltinsed withdnr the first gone, i Ubu 
estimated that he wlll mot throw up any parapee | 
with a greater command than 10 fel over Che groun 
of As gums tetund the parapets will not be roused 
tuigher than G fet above the maturcal surface ; so that, 
abbUmmeng the surface of this first gone to be xasbed bf 
limut, vertically, within which the enemys limes 
of fire will te restricted ; and therefore of the Lm. 
ternoo of the defences ub covered prom the fire uthin 
this limit, the troops bo. will be seaune. Shat the 
wll rot, wv oll bhelihovd, eluate hus gum 
above this Ermit will seem probable, uhen ot s tale 
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into contidenation that any advantage he mrught dene 
feo dong $0 would not be commensurate Lo the labor 
this would cost him. Gar Ct ub suppose the enemy lo 
have taken “fe a sroslion per arn enfladimg battery, 
at sov0 yards prom any sahent, ti enfilade one of 3 
proces of the lerugth, of /00 yards; ANA SstUffrose Chat he 
should decide pion, randiung bcd gurd 5 feet, Ow ore yard 
above the lomt pust lard down ; a simple proportion — 
will shou that, by thik (rereasbe in the height of his 

, 4e ul be able to attain a pout at the farther 
ema of the face only 3,6 enches Lower than he would 
have done um the postion ye the abscgned Lormrt, an 
advantage whieh. consieing the uneertarnty of the 

nt at the absumed nage; soll hraraly compenditte 
the additional labor F goog @ AA works He oe 
ditional command. 

Si, the gone Setuseon the 1% and 2° parallels 
the Lit may be reauced to 4,5 feet, » for at this distance 
frorr the defences her we wt 30 debtiuchve and ch- 
tain that the enemy cannot, without great loss 
of Lfe and time, rate the parapet of hus batteries tuphenr 
ary 8 feel above te natural surface, 

hom the 3% sone the mushetry of the enemy 
may be brought to tear upon the defences, ana, from 


this frosctton , auring sorlies fromm the alefemces, or alany 
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ther opportune moment when ther fire ib 20€ active 
the enemy might mount on the paraplt of tt ter 
ches , amd from there elitr fis fire. Lit would be 
tus Une of frre about 10 feet above the natural surf 
She Limit vertically of this gore may therefore be 
atsumed ato feet atove the matiral surface. 
lo the time of defences may b marked if om the to 
pograpthical mafr of the site (Pl. VA. Fig. t. }; by du 
alvanctea satents of the defences, anal at the rt 
peclive distances fron & of 1500, 0% 2000 Yards ; 
[24 the fre may be brought to bear on the cont, 
ov wear}, 600 yards ; 300 yards, and 60 yards; am 
Cures of the ground , within: the pores thus rrurarhed 
off , C be, enereased 6 fect um the frst, 4,5 ft. en the 
second ; amd 10 feet um the third. 
128. Sn the defiloment of each fark sepraratel 
jores must be negariled as dangerous which are em 
braced within arcs, or other. Lines drawn at the 
frregoung distances from the salients, ov the faces 
of the part to be defiled. ft mary alo happen thé 
within the lomcts of dangerous ground yor any 
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portion of the Lr og Life neces, there yruay be other portions 
whieh, yromn thew prurshiar, reddy mash the portan to be 
defiled prom wll the Ler genous fcrHes beyond thon; ene etch, 
cabe the, s:ocmts thud Shut off neca not be. regarded ; un tfe 
ug the operations of Lefelemren t. on’ pr examypele 
(PIU Fig.t.) the (omits of dangerous ground for the demb- 
Lone A. being rrarked off, A ib fowrdt that the demo- 
hort B masks the deane- lume A prov all fre that mrghet 
come: fom the grourd Be yond. B, then thes portion of 
the gores of Larger neta rot be reganacal mn alefeEmg 
A. @& ascertaun this pout, A wll be only wrecessanry to 
COMLELVE ught me to be So moved abto rest um. cach 
of ts posctlons$ upon a promt of the umtorwor crest of A. amd 
On ome oo B, and a this Une, im all cts frosctioms, purbsed 
above the surface of the damgerous goned Seyorad B, then 
will B seve ab a mash for A. 
129. Sn coueumg masonry from thee eremrys antl. 
ay G00 yards ib usually regarded as the Longest range 
at utuch destausctiave offects can bt. produced; ama. also that 
within. this Adstarce the angle of imecdemnce of the ball on 
the surface aniuhh be greater tua 45° to do tercous unygury 
lo ct. | 
130. Sw the. defelememt of works of Crmuted. entertor 
capacity , ab» fer exramysple, the redoubt of the ve - entering 
prlace of arms, the double Caponmuere , ana the Lhe, whied 
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ake moreover not habtually oeeupned by troops , the cate 
limits may te reduced t 1000, 0% 1200 yarss. 
mruny be found, jar aurect ov front ; for rererte; ama for 
emfilaotimg fire 4 the two fre, for example, of a. 
ground, the sector whike Ebrace my be teroned Xi 
Lund of duel, ov front fine, sence, yom every mosction 
can be taken ifr within this sector , a Anrect frre ri 
cam te Brought to bear Ufrorr the tivo faces. he tu 
sectors whieh lee aayacent Lo thes way be termed 
Laks of Lokeral, on reverb Lire , since ther adford poske 
frorr which w reverse fire cam be cbtacnea agarnbt ons 
the faces; and w front frre upow the other. 0 iS al 
only within these batt limits that positions for engi 
132. The puoblemes of defilemment urhich prresert t 
selves fr botutton ore em brace Ome or more af these ¢ 
wn any example; depending upon the relative pros 
of the untterior rest of the work to be defiled, ama of 
nous ground embraced within the frregowng 
Sr the cate of only dnrcct fire, the terreplems cam b 
BOREL by her parapets alane, in that uf @ EVER 
fre on one face alone, Us trre-yleorr, or Somme cases. 
be screened by a suctable postion gevesy to the pare 
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the other; urhene both wre exposed to this fire, One 0% more 
traverses must b resorted 10 ab a dserem, against an Or- 
enfiladeng fre on one face alone, a portion of the prasapgel 
of the ofr, rear the salemnt, may bea sufficcent protec. 
tion uv some cases; but, for the most part, Craverses, 
placed acros the terre-nrlecny urcll be the only remedy. 
138. e%t does not come within the scope of this bums 
rat Lo enamine the rnanry cases of deflemenk urhich 
ay arse frome mequalities om the ste, those alone will 
be. disessed urhich art of most ordimary occurrence, amd 
whuch require for her solutior the usual geometrical 
constructions envotved. cnr tangent and secant planes and 
other surfaces to w surface defimed by the proyeetion of a 
horigontal curves. She cates which wll here fond ther 
apylieation may be arranged umdler two heads: 

L£ Ge lam amd. command of w work buimg defimetinly 
decided upon, to ascertain He ewadk portions of the sonel 
of damger from whith any adeseription of fire can be trough 
to bear upon Us terre-pnlecmnt, ama to deele therm from 
ae. 

2% She plan ofa work beimg defmitinely yreed, but «ta 
commara only approymately within extaim Loomis, 
to ascertain the easiest method of defling the teunre-plemt 
the untercor rest, within the assigned Limits. 
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134. Prob 1. PLVI Fig 2. She commamdr, ov norikior 
of Kine wkenior vests of ahe Kaceb of work hamag Kuxed, 
Ko abcertoum tne Coigerows youn om Khe exkeuior, and 
Ko defike Kb Korne- plan from these poutts. 
, wel ab, ac te the progections of the gover Crab 
and ican (28,0) , (29:0), £ those of” the muakural surface 
Prolong outwards tc, amd a, the free; cor 
struct the scales of dechoty of the two Umes ae,ad ; 
ama, from therm, the scale of aecliuity gt of then nian 
chom the salient QR, Supywsing an are to be descacbed «xl 
a radius of 1500 YOres; the Aarrgcraus gruna ath 
be umceluded. between wt and. the two frees of the work. 
Sow f the plane of the entercor exests of which. gf us 
the scale of deckinnty be iredef nutely ertended, ana B 
intersection with the surface p.rrallel te the ratiural turf 
and 6 feet above t be found, 25 evident that the potis 
Ackregarded ; ab no fre from it cam have a plamge inn 
the imntrion of the wok. But, from evry pout of the 
surface above the plame, a plumgeng fre cam be brought 
to Lear on Cee terre-plecn. Having drawn the frorgon 
tals of the plame gf, and found ther entersections wil 
the corresponding horizontals of the nased sivface; ‘aah 


last will be given by adding 6ft: ov yds te the rfes 
ces of the curves of the ground), of urhich, xyz bth 
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prgyection. Shat portion. of te surface which tes above 
this cue will alore have a plumgeng fre upon the. 
work, ana wl be the only polion. 10% wtithe defleoment 
all be PECLESANY « . 

Murat thik entersection yalts entirely within 
the engl dae of tHe frees protonged , ot wether the. Qmets 
Ff promt frre, bs eyedent that the terre. ploons will 
teQuUAL, lo be defiled on Ly prom direct fire. 

Lo Hick this lta plame be. 9 assed through 
thy pre bad # ‘the work, ana tangent to the racsed. 
Surface above XYZ, us fe Came will pass above all the 

wamgrrous ground ; excep it As rout of eantack wth 
A, ard, be: meg extervded back fro the fre within the 
work, At cs clear, «f | thre terre-pleem of” tres face lie $0 
taken with respect tothis plane that rao point of it 
shall be &254 ham 8 f* below the plane, that then 


cueny pont of the terne- plein will $e screened froma 
plunging fire by the parapet of the yace ab. Now 
f the Same Sees of operatcont $e gone Hhrough with, 
fr the. face cae, then wil ts terre -plem be defetea 
om bhe mannan; and thus the defilement of the 
ukholte work be comyrleted. for this case. 

She tangent plamess whkech satisfy the above 
condition, are termed BKoamed of Wareck Nefkomeni, antl 
they mary be defmea as phamed uduch rorsed Arrough, 
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Ate wakeuer cht ox a paronrnk feos ak Least © MX. WeLous 
Krave, wh the Comqenous grown. a fro fre, avd yore 
sh ‘east 8 Kt alrove wou ounnk, of the Lorne - hear Nschumad 
the norco. 

Se tene- ACEEMS Are usuakly reanatlee ts Har 
reswmecteve «barred of oF " leneet aefclerrert ann By +. below th 
Aut when the Aeckvty of the. rlame of defile nicest 
exccedts “16 then the terre- ple , f tes To rwecevve 
cammon, must be kept within the Limit. 

| ofr, the Fig. 2 the ceferences nce st amen 
m Yards . Be tangent nhrne through bad «4 dder- 
mnined. in the, usual manner. by fendong the horigont 
(7? Phd case (30,0) , among all those drawn to the cur 
ues of the rated surface whieh makes the minimum ' 
angle with hd. dhe &mehi, perpendicular t thes tm 
sontal, is the scale of dedlivity of this plams; andthe 
aud Pp, that of contact. She Eeme. 151 ib, om Ee mar 
ner, Che scale of declinity of the other. plame, ando 
ts nove of contak. 
135. off meght nennen, prone the Seb fr22€8 5 of 
the terre-pleir:b, that the 6 - en rteneng » ow getter, , pe 
ried at ther witersectian would be ? 
wetiel would there nu. be desuable to have this nme 
fear. racsed, when ct cam be done without Cat pro SukB 
Lo xr nhwrgeng ye. eRes cor most cases ray he t¢fe 
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an. thes con. oF Carll: fe. Setar. prom wn end pectinr of the 
F 7g: 2.. that the PeWMOAS Qe VI UH p ate the. orbey PLES por 
whisk thre erty: yer ‘rdsed ewactly a’ 8 et rbhanve all thre 
HAS og the eds eeckoue ter re. 1lenr$ Utesstatd: by the. 
tangers Shae td ; pend Chia $f ) terns Cheese Rae wt, Limes 
ap fire Oar, tua pas, be. Aratere - enters other. time. af fore 
through a, fran the. Freancrul im the angle pao, cath sas? 
more than. B gt rboue the. prowios of the. Cenre prltends enbraceal 
mu the. arog le sar, Sonee the. GOUnL ucthin the caterior 
amg le teed below the. tangent plamed. off them a be taken 
2J the LEE CL. og M POE « thee eleantarts of whieh ane tam - 
get ty the. racked. su rfrce unthin. the angle pao, ard 
f these elements be prolonged within the work ; Pheer: 
prolongation wll form GQ Come of terres of fue adie. 
wll pass more than 3 ft above the terre. plearib. Fy 
these Cast therefore be, conn ected by a surface parallel 
lo thik cone, amd & ft belou- t#, thls surface tracy be, 
taken ab the portion of the terne-pleiem which conmec- 
tong the twa plame prortions wl nemedy the encorn: 
veruence pointed out. 
136. Prob. 2. fig: 3. She doka beng the some on 
uv ne yurecedung cose, amd the work, hreama, encyosea Xo 
both dineck amd rewerse views, to cover Kb wkerror from. 
Krebe wews. 
: vl prose the. pla re. 4 the. intensor. crest of the 
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faces soctenaed. cothin the Grmts, ama ets enrternbection with 
the Homgtrousd ground. deternarumed as uv the frnehedur} +28, 
and ft XYZ,MNO, and pqr he the cxuwved og fhe: 
imterbection. 

Ge face ab wll be. eanosed ta aAnect yee wrk 
from thet ground above the two uueves XYZ,and mno; 
amu to reverse fire prom that above-the carve pq vr. 
tke. mammer, the face AC wll be exposed fo airect (ue 
fOruXYZ and pr, and to reverie sire yrom MNO, 

She deflement of cach: face fron the artet 
je wll ke. effecterd Pera sely tn the same unary 2% cov Bp’ 
rreceaing Prob oe tunes hi amd Kl are the scaks v4 
tee levity of the planes of ainect deflement of the frce 
cekriectively . 

or the reverse defilernent, a flames srassed, 
through ab, Camgent to the surface above pqr; ara 
through ac, tangent to the burface above MNO. ard 
line of intersection aa found. She Eme uv os the scale 
of decliwty of One. of hese. plares, termed a SLame of 
Reverse Melilemet, and st that of the other. 

Mw fa traverse  t placed that us crest 
shall oceeupuy the position of the Lime aa, & wll corm 
all between t amd the two faces, as high as the 

nrebts, (tom the reverse fue on eath, side. (Auk 16 Hb 
aesirable, to turye the troops urhen on the bamguett 
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SACP’ from ub fee , the crest of the traverse should be 
casted. stom 18 cnches to 2 feet above the Ems aa t of - 
fet Chis. 

She traverse should extend to far towards the 
Jorge of the work that the entue love. of each free shall 
$e covered by ct. Qh deternune cbs length wth Hub core 
dition, mes are drawn, yrom the satieeme poirt Dande 
of the. frees: ftarrgent to the curves MNO, and PQ? amd ther 
fronts of intersection ucth AA marked, theone that po 
forthest fom the satunit’ will evuten tly gue the reguuread 
length. 

orf the Wore AB should. fall bo near. ther of the 
faces that the thaverse, of placed along t, would uneommoa 
the service of that part of the work, t will be best to place 
tS crebt tr. Me vertecal plamea a of the caputal of the work 
When $0 placed the entyrsection of Hus vertical plane with 
cach, of the planes of REVERSE defilement rust te found, 
ama the crest of the traverse te taken 18 inches above the 
157 He OSM of the crest of the traverke, as adder. 
mrumed by ether of the preceding methods, will be om w 
vertical plame frassung through the salent a of the work. 
trom the thickness and slopes utuch thaverses usually 
take up all the enterior space within the saliimt, and 










156 
mubhiclry. Jo prevent this a break s made im the dirte. 
tion of the crest at some promt on the vetical plare 
the salient, from which ts dunrected on a promt of 
ether of the frees, 40 frr fiom the talent that Scffictent 
coom wll be bft for the object om view. on the Met 
which Mubteates thik arrangement, the traverse os : 
fre enough from the salient to have toom for a barkate 
battery for several gums. 
well be determined ty the condition of eovercng Leth 
feces ny the most offuctive manner by the postion taken for 
the traverse. 

138. She cross sections of tanerses for pemament wos 
is similar to those used im field works. She top of the 

teaverte receives a tight slope cach way from the crestlo 
the sudes. She thichness at top is from 12 to 10 ft & un. 
den t shot proof. the sides take the natural slope from 
the top, uther to ther intersections with the planes of 
direct defilement, or to the tenre- plecr. Af ty gain umtrum 
jpace, these slopes are tuminated at the planes of aia 
deflement then the portions of the traverse Selour thase 
taining walls. The top of the travuse, where t yons 
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out above this slope, upon which the side slopes fall, ts 
catremity terminates im the plame of the waterior slope 
tatended above the eatrrcor crest. 

139. Sraverses may be arranged fr bomb -proof 
shelters and mubhetry defemce by throwing a bomb -proof 
arth, between the sede retaining walls, amd prrcing 
140. f “When, for amy eireumistance, a simgle tran 
nse cammnot fe used for reverse defleoment, bor mmube- 
te had to sweal, which should be 0 combined that 
mo time of fre can penetrate Seltween ther extremities 
to attain any pot which they should cover. She 
examples of like combinations, geen im he Front, 
will readely suggest the manner of making others; of 
which farther LMaubtrations wll be found um the fol- 
lowing case. 

141. Where a demu-lume 6 arranged with a redouht, 
atraverste placed im ub talent cammot te eatenided fathe 
back tham the coumtersoarp of the redoubt, and. am open 
Space therefore wll be Lft at the ditch, trough which 
a reverse fire would atta that portion of ether face 
which, ib not covered ether by the teaverte im the salient: 
ov by the parapet of the nedoult. So cover the port 
this caposed, t will fe necessary to place one ov more 


186. 
teaverses which, um combination with the one im the sali 
amd the parapet of the redoubt, shall subserve thes ena 

So semply the case, let the face ac (P\NIL 
Wg, 9.) 4 the one caposed, and Let the point x be one He 
fre of which is most dangeous. Having in the first ntaze, 
arranged the tiaverset, ab um the Labt woample. and 
drawn We two lrnes of fre xb, and xd, from the pont 
x, thepugh the catremity of the traverse, amd the ton of 
the porBpet of the redoubt at the salurt, the length 
bd of the face untereepted between these Lines wll he the 
part to be covered, Af a second traverse t & placed 200 
the terre-nrlem of the other face of the demu-lame, and 
unr a position buch that one of us ends shall rest on 
xb, and the othe onxd, at wll widently cover the 
portion bd. 
142. On selecting the positions of several combs nea 
traverses, attention mus. & geen ts avo these urhere, 
f one be placed, the enemy would find shelter behing 
a for thee pue in the wear. Bn. the @ gust 
lahen , the slope of t, towards the salient. should se 
swept by Hue fre from the rear. tough the redlau ht altel 
the lke stone of t should be swept by a. portion of the 
redoubt face rear us alien; anal necther jo yall ab 20 
have the SfUACE behimtt x mashed from fire by the one 


to ls rea. 
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botuttonr of Aff problems of reverse ama a enfilading Aefclemertt, 
erugemety Lo regulate Chess element solely with a view 
to the offect whieh he desires to attain by Fis own fie. 
Ghtom the space ceguirved for ther rection , Traverses 
PANY 3 as im the cases of narrow irre -prlecrrs, Lhe. those 
of Hhe covered was, and of the demi- lume wth a ree 
doubt, & imeonverent, both from embarrassing the 
be wanted for batteries. 
144. Prob3. She hom of a. bation ema defunis- 
hs, Xo sufile ke the work im the moX aduantageous mom 
mer, iy rifting the position of id interior rest wit 
corkoun Limits. 

St Fig 6 be the plan of the work, amd. a. 
the salient, the command of which cam be varied within 
conditions, ama Let the dangerous groumad. be embraced 
within te are mn, at 1500 yas from a, amd the nes 
AU,andav, supyrosed Arar frorr @ through covereng 
masses on the right amd. bt of the work. 

Se fork Lumuts of defiternen tin thes case 


art wnbraced uithin the sector man ; and the Lateral 
within the Car two matjandnayv. jaw the omost ¢ 
case of deflement hire will be tat, wherea plame, & 
img a taken within ectueme positions, Shall pass 3 
oll the caterior ground, and gure such a command t 
imtrrnor crest throughout, when held in it, 28 sha 
fy Ce other conditions of defence. co ascertain the 
temce of such a plane, Lt a bk taken as the vets 
a cone which envelopes all “the dangerous ground» 
defilement, and it will therefore nlp be sussuany 
fy the Ahe of giving the pots b,c,d, ande a su 
command. ff no such plame can be obtained , the ru 
frrorable cate will be to find. one that shall satiofy 
only within the front Limits. En this cate t cs clea 
te position of this plane, f the intirior rests axe 
in wt, that the interior of the work ull $e Capos 
bo the durect fire from that poction of the ground u 
St xy Z be the curve Of umiersection of th 
wilh the ground, fouma in the usual way. Prrough 1 
frees ab, and ad, Lt plames of drcct defloment be na. 
the tune plems of the faces being hela porollel te thon 
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hut, un order that the plomes of deflement of the faces 
shall also defile the flanks, tus mecebs anny that cach flank 
be placed um the plame of deflement of the adjacent face, 
on gevung the interior crests of the flanks these new posite 
XYZ, andin which the entiruor crests of the faces lic. Sus 
the flanks will not cove the opposite face from reverse 
Sn this contingency , tL wll be srecthdary, um order to 
cour the face, to place the flank un We plame of the 
cure xyz, as this plome defiles from the Lateral Limits; 
fut, ov doing thi, the flamk de, for ceample, wilt be 
tapoted, wv As tun, to the grouma above XYZ; and 
to cover t the only remedy us to rect a averse, at 
tome sucable point, which shall untnceypt all thus dan. 
grows fre. Se Least imeonventert position fae the tra z 
fowt, 2 must cotind to far tack ast untircert all 
fre from above xyt , both on the tere plains of the 
fork and wrtain here Chey amte, and be hugh enough 
Lo serteem Che hoops om the Sanguctte. 


of these procetses, there remains ro other meant than, 
fost defenitively fiaed the command , to aivede the t 
fy aw traverse, either along %3 caputal, ox tome other 
werrtrA anrection, ana, having guvem ta Surctr 
tight, to cover cach portion fimiiredt fire by the u 
mithod. 

449. She foregoing problems embrace om thier 
aL of the more ordinary cases of Aeflement, arr 
gut the route tb be followed im treating others. 2% 
cates of the atfclement of combemed works, the th. 
ceimt. and ts out- works, be tk must be borme ex 
ott fast fall unto the enemys power, become th, 
a potion of the Aamgeroud groumna for te two hs 
netixed, and which mustalso be hela after the yall : 
others. She retued works under suth ursumilaret!, 
be defiled from the advanced; the plames of! ain 
ment being made to pass prom 3 ft: to 4.5 above 
portion of the advanced: wont ORE EA ae 
ts posdion, ry hp amt dange 
C0 the retired work. St 18 according to thus rule 
the rectoubt of the re-entuing place of arums os aly 
fom the parapets of the two adjacent deme. he 
ks plame of deflement ealemded outwards pasting 
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3 fect aboue the talents af these works. She tenalle, um bike mam - 
mee, ob defiled from the upper terre - pln of the demi - Lume 
cedoubt, 26 te tenaille must be hel after the enemy fas ob 
tablished. fhumbelf on this trre-plim. Yor Lhe reatons the 
moe rtrd portions of the covered ways ane defiled from the 
enemys lodgments on the glace of the demi. lume balemt 
146. Where a work has consudealle command, and 
open at the gorge like the cavakin rtenchmenti, fr 
taample, amd the works in its rear do not mask us mtruor 
from reverse fire, a may be mecessany to place the tranerse, 
termed a roratod, across 0a terre-plein at the Gorge 
guoung t suficent feight to subsereve the end im view. 
147 Se methods of deflement here laid aAswrn 
are those row folloured by emg eens Shey unite mathe « 
matical saaclnedss in results uth great simpliety of detail, 
amd remade the defilement altogether secondary to the other 
conditions of defence Lyon urbch the plom amd command 
are made ) to defend. Giefore they were aslopted 
the results of the method then followed were im most re 
pects, bike those obtamed in the practical operations for 
defiling fold works. 4 kre, the position of which was 
determuned by aw dences teal having fr hein cheot- to 
oltaum the most satisfactory results both as to the weaomomy 
of the requisite embankments ama the best disposition of 
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Commmama. the various parts, at or un rear of the gorge of 
the work to be defiled, this postion commiting with, the 
natural durface, ov beumg above, ov hensath ut, 2b Che cake 
to the damgerous ground . Shs plame tmed, as om jul 
defilemamt, a Romyonk Same, was taken ab the arti. 
freak ste of the work , im referemee to utuch the eelata 
command, of all the parti was arranged ab upon a hor 
gortal ste. (Or, uv othe words, the result was neartyt 
same asf the works had bem armamged on a ougon- 
tal site, and then the whole rombumatiom turmed arou 
forme fused line of this site until was brought int 
the rascliow of the ugiued rampant nlame. othe aefecks 
of this method. are evdlemt ak a glamee. St preserves 
asim a Rorigonital sie; but A, to a greak caternt, Sas 
oul of consideration the bearing of the COTRPRAMMA I 
thre extern ground, anal, im many cases, may ead. 
mithods now followed emable. the emgenter for Gas 
part fo anrovd . 
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148, Cnrder this head, is classified ov varisty of 
defimsue arrangements usually regarded of a secondary 
character, but wtuch, intome cates constitute the main 
and. onky mitlams of defence. Shey are, ether such defensive 
work. on pomts where ut b weakest forr borne wrnemedt« 


able defect tar 1 plam (Le. , 0%. fom some peectiarnties on 
the natural fratures of the seule by whieh pomts although 





not te attarned by thes fire; or are Auipostions made 
fr prolonging the delence by taking advantage of Stach 
local features as water, rock, marshes be as cam be 
converted unto passive obstacles to the atsatants ape 
Scam ana Counkerseorn — Galleries, Casemotker for can. 
non ,Oddkronah Outwokks, PDetached- wows , Gonks, 
Dikes anal Sunced for water, Ge, Be. 


Woined. 





149. Wee subject of rmumes adrrt3 ef a Aawvistiornr ento 

fre pads. 

1. She Nomenchatire. 

2. She results of Experiments, amd, Pheory pourded on hem 
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3. She. manner of usung amunes un the Alpe cnc Brrr 
4. She conaitions to which mines should te subjected un th 
arrangement ana bed . 
5. She construction ov detals of the prattical operations 
th these may b added a seath nart commprisir 
the uses of runes im temnorary works. 
150. Voomenclodure. Me tiem Mone os applies 
bith to the cemilengrouma excavations changed, wth, rowdle 
for the ruxpose of producing am extemal explosion, ant 
the communcations which tad to theses excavations. 
is lodged istemed the drambr. She pit formed by the 
caplosion termed. the woke. 

She form of the crater im ordenary soils hab 
never teen exactly asertarned. She only use of exact ds- 
Lermuimnation of Cus form would fe to caleulate precssely 
meant to proportion the charge to the effect to $e product 
Different figures have been attgned by emgunecrs to thi 
botia , Some assuming ut ty be a cone of which the center 
of the powder wat taken ab he verter ; others a paralbelrs 
f which the center of the powder was the foous. So aff 
a uniform ama tumyrle rule por calebatimg the wolums 
of the cratiz, the sotad (Fig. A) i absumed to be a trum 
cated come, the radius c a, of the Lower circle fuimg ona 
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tall the radus ab, of the upper 
circle. She radius pb, of the upper 
cncle 8 termed the nrokor rads. 
oe Be Lneop Anawy from the center 
of the powil perpendicular 0 the surface where the evxe- 
plosion takes place the me & east wbishamce. She Line 
ob drawn from the same center to amy porn um the en. 
cumference of the upper crcle the radinb of eaplosion . 
She trum wwmom wume  appled to a 
crater when ts radius s equal to the Une of least resis. 
tame. When the croter radius us greater than the line of 
least retistamce the tems rorchoxged mime, and globe of 
commredhion are uted. When the crater radius is £ehs than 
the lime of least resistance Be mune cb Ceemed nwvaate- 
dhanged. 4 small mine with a Line of teabt resistance rot 
_greatien than 9 feet, QYrich 4 formed by simhing a shaft 
from the surface of the ground; is Lermred ako one. 
She team cormoufler os applied to small mimes used to 
suffocate the ememys muner without producing Qn Lt« 
She underground communications regucred 
for the service of mumed are tumed goalless. She gab. 
fers are ether arched communications of masonry ; 
ov else w frame work ama sheeting of timber. the 














wall, 6 tewmed the coumhorscoyy ov magtrak gallery. 
Bn wo oninag qollou one parall tb the courtersearp 
gallery, amd at some 30 ov 40 yards im advance of ot She 
galleres Leading outwards from the coumtersearr gallery 
are tenmed Luterung gokheues. She galleries which cammedt 
several Listening galleries are termed Xnrambuarvsol ov 
cross gokheries: Gollerses receive alin portioular names 


déemamdas; and. the prastice has therefore emalergore but 
slight changes simee Che earliest introduction of this 
meant of attach and defenee. She following facts, 
from observation, compre abmost all that u at 
known on the subject. 

1, Sm solid rock an eaplosion causes the rock Lo split : 
QNLOUS directions, amd ff the charge 4 heavy wll 
break it unto small fragments utuch, are, frequently 
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2 Se sama the gages bern to pemelrars between *he 
producing a crater of a regular form, the radius of the 
upper circle of uhich generally somoll uv comparibon 
with the depth. 
3. ofn ordimary tenacious souls, the first offect of the ex» 
plosion is To produce a wumbling moike and a sensible 
trembling of the rarth around the mine to a consulerakle 
austamee; the ground directly over the sume 45 reot ob- 
secved. Lp nbe im the foun ofa spherical segment, which. 
rnta ses perceptity umtih the smoke commences te bbue 
forth arouma ts base; the eaprlasion outwards follows 
commediatiiy on this tast change; the carth orumg bed 
with brroke ana flame, $eing thrown upwards and 
outwards, $0 as tb assume a form tomething Like. a water 
Spout, part of earth, frleng back unto the crater, and 
a pat uthout fren a udige around ts mou the . 
two most remarkable featicres of the fx = 
pletion are ds unternal and extemal effects ; the fost 
producing the rater, the tecond 40 disturbing the 
earth frre considerable duttamnce arouma the crater, as 
to fe upe carnrlies, destroy galleries be, uithin the tnhere 
of ks action, these +ffects eaten. ling | paether on a lateral 
tham ura downward auction. 
Tye changed and ther effecls aa not poilow 
the same ratio, the Last imer4eatimg less ragudly than 


the first . Gapertmemt has shown that the change » 
wen be umereated, one orv tuto pounds per b eubre ya 
without imeneaborg the crater radius, rue ovby fect o 
rere se of charge teeng to throw more of the earth, 
of the crater. 

arom enprerwments made OR COMmaAnN men 
with, a me of trast resistance not carcccalumg 15 geet, ct 
been aseertavred that the temacLy of the. tarth 48 Cor 
pletely destroyed , around the sxaten, to a asbtamcee & 
to the lime of teast resistamce, ama that empty gall 
are broktem im ata acbtamce of oneanda half the ; 
line. 

Fr homogeneous 504s the resistance due t 
tenacity of the ol 4 nearly proportional te the mats. 

WH was fr Q loorg time bupenosed 4y DULL 
a naltr couta not be formed with a dametir greater 
than twice the bine of Least nescstamee wth anny charg 
the caperiments of Areldor, have shown that, fy Stet 
augmemtatrons of the charge, the crater. radius orang 
emereabed to 6 times this line, but mot much Seyons 
craters us nearly that of the sguare root of the charg 
ama that galleries cam be aestro yea bx such omames a 
dttamces of 4 tomes ther Lime of Last resittamce @ 


152. Cheouwy. Me phiysico-mathemotical thasey of 
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cb tll very conprer fect, ; oung to the empraicablity of We 
certacmumg the crak offects of the eaplosion of powder nm 
a. medium, ukich 8 .sebdom: homogeneous, wna the xtbis - 


farree. of uhach, wncbing prom. cb temaccty ; compresscblty 
be, to the capambsion of the grzes, cam ovly be arnwved at 
by a wide range of ecpertone nts made with minute care. 
rom the wamt of these elementary data the 
fromuula at presimt on ube, t determine the charges for 
Afferent mela, AL necediarly empirical, amd ther results 
are. ta he relied on, onby within the limits on which they 
comade, witty CEPA LMS | Sor most cases om practice, these 
apyroxiomations ane nean enough and valuable as the 


only guides that the. miner. has to refer La. « 
1538 She resibtarrees whuche the gages overcome are the 


weight of the volume of sarth thrown pom the water, 
the tenacity of the medium , and the albrospherue pres 
gure on the upper uncle of the crater. She two frst Ore: 
proportional to the mass of earth Chrourn out, amd the 
last tothe upper surface of the crater . Jo eaprets the 
ratio of these resistances to the charges Lt ub represent, 
cj He charges, 

rr the radu of the craters, 

Ll the nes of least rebtanee , 

dd the wught of the un of volume of the two sols, 


n,n the con sao. hocks written Puke t «spb Chee. usecg ht wd 

CBPRESS thre Fareed: 
h, h the hag hi fs Hhre AT Metee fl ng cea te Hh 

JQP aeonseties wir hye sacks 

Whatever rreaRy te thee poran og the crater ts 

votume tbe be renedhed ty: foror Sg the Scceface he tes 
Carele UUM Lore Paclarick Mar fo ag the C078. mf leat O 7 efcéLa 
JO thirnt va Care repitedes ? c hy 1] Ur 21 this practona 
sa of the tune. of least rebeslriae or the two 20beb, ut 
hawe ree the LEAS SLI Og of the Lwo vote: Dri ld 

| Ur? x 1 ama Krt*x tb 


tu for these receuch. ve ghté 
; é 


Ar xa, wa Ar?l yd, 


Lo C2HLESS th. fear. rit ed 4¢ havave 

Arild yn cur. tr?ld wn, 

mh nv’ 

wed por Af, ce hes aad fo: Ive meg Ay Phre, err bp2 Fotid 228, 

Re hd, wana i=Art*hd. 
Fevon these. AP al Fa Oe SEES ee od Mrs: thee PAY EY EOE OPES 

c.c-. Tid | an-tl+mh): rdi (nev lem bh) 
mm ~ [ 

ofor ‘the Sane Sore uf a Thh - nm ' n = n, a * d, REseys h -h, th 
percopor Liore Lecomes 

c-oe::rt: | +a ort |+ mv 

ree a h).r cl nie h) 

154 . Se relating. het a-F2. 12 rig Fears charges of mu 
im, the Saone sab, expressed by thes sroportion peed th, 





MAAN of obtauing thre hange yin Oe Drug CAN er wher, é 


. 
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ewneroment. “he ota der forrmrent ey wey Ai vsercars. ehirrge fad 
tee >) pee rat endinded the Peer sittes amd hh are. alsa 
browse. wf thie gost nothing efits ($ known butthat 
A wnrrie$ «th the Rimd of incl. the second has bem 
@sscconed egal fo 1 feet. KS wart of lef defimutemess im 
Cre walire. of these quantities has tea. to eng ™ them 
an Caperoprortion. when. used pr pueartiucal frorproses ; 
whch, cate it takes My. following form: 
: Ur* : ( -} 

Seb cs termed the Woweds Ronke , wtios 
«bead for crdeulating fables of charges por Afferent Jaks, 
ama ts wbuhls to rot xfer matercally from those of 
CPE MI Crs 

ethake mg L-U tHe sucopar tion becomes 

ec: c::r*:rt 

wv proportion also Liffereng but tittle form the resulta ob- 
tamed within the ordinary brits of practice , when 
the tunes of feast resistance are the same for lifferendt 
charges. 
155. Aasemumng abi the cable m common mints, 
that the craters are similar sobcads, them bile 


Fremece. Perr. Coe 


Par @'t.. 7° (4 ee tas. , I, 
bay (he - Cc: c’ » L? :U 


amathen. form of the Mouners Foule , and the one sea 


Mn caleulating the tables of charges for Sumi lar mines. 
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The manner om urbich this rule 1s applied to 
caleulate the changes of of common munesis 2 frbows; the ge 
thy of powder q; m™ pounds, vequred to raw upr ome cub 
gard. of any speceed of tol, us found by experement, Ae t 
solid, contimts of a trumealed cone bhe Figa.« equal L 

pyle HU; U beng the hme of Leattresstamce , the volume of the 
ma caste whose Line of least resstumce b ome yard wll be 
nepresemted. by tt x (17) ov , this volume multiylea $ 
q will gure the change ion pounds fon, this crater, Lt stor 

the proportion ©:C:: LU. w Ure obtains 

cs q:: UL’: 8,00 = tt q U, 
fr the charge pr aenaler auhose line. ¢ tearbt vebestamee S| 

bt fma the charge grr gwen low f Gast ebittamce, cube 
Line, eaprressed un yards trike 4 4 the 26ult ama mult 
a by the mumber of pounds regued. To throu act a. cul 

YOR of the sol in. question. 
Re followory okt ble capreties the values of q 


Sight sarraly earth Co, eee Ae / 2 13 t 
Hara sana eB 0 
Ooommon earth . . re A 40 
Wet sunt. 1... Co Be 2 
Garth muxed with nebiles De eee ee Be 8 
hay pruned with oars é 
Moock . . de A 


156. the Mmtrd Sule 4 anpliadle only to 
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mines resort must be had, to some athe. tr fowt thee, charges 
fr Grich harged. carrey. cumalerchianged onimeb. She formulas 
on most goreral ase per these. cabes ine. those. of Sebrum a 
Hrensh Lrrugemeer , wwhichr although not based. or amy satis a 
frclary hyp othesis nevertheless encrerole nearly um thttr 
results with, those vbtammed. by conpienian ents within. ordimary 
limits. She hypothesis assumed to obtrum these formula is 
as follows. Suprprote two cratir, formed: by two Affererit 
charges CG, and 0, wth the sane. Ane of Leabl rebistanree,, 
Ore, gquveng a rater aadus equal to the lune of Leakt rthibe 
tamce, the other a cnater. radsus R grealtr , the Affer ence 
of thre. rade bear R-r , ruek suppose the charge c’ Lo belong 
fa a common, mune of tuhiich the caater, nadius (or. ¥-¥ 
tung the adufference of the rade of Ylva crirters of the cammon 
mun of which, the Charges are oandc; then the rato 

of the tuo afferemced trene vapuedsbed., aniseng prom the same 
crnrerease C of the charge c, whl be eonbtant under all cr 
cumstances of vanation of tol, andi of the Limes of Last 
REEAANLE . Calling K Chcs constant ratio, there obtain 


oe R-—-r _ 

eo “poor — Ks 

, adsuming R = nr, this prucla boomed 
ri~n-1) — ; 
r’— Tr =k, , 

on Tui xi(n—1) + 1, 
r K 
tut ab Y'and rx belong to bimelar craters, the Neineri Soule 
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c—c “1 (n-1) + > 
2 
She quantity K vohuch enters unto thes tapression rucst 
ascertaumned by cayrtrumernt, as enaceated by the prrocess 
Prbowed or. obtavurng te. povoredan . rom 2 compas 
of a numer of Exper, mrenS the value of K gwes 
c—c (e.gt n+ 0,09]; 
157 Fe freceding method 8 algo apyprled to fir 
frrrma pr the charge of umdlercharged. »mumes. Sor thu 
ease, Rand rv’ bung supposed ets than 1, 
F=P 7K, 
and hence c= ah a—a)y’ .-(X) 
Ge conttamt K on ths cate. cs teternirud yuo a retull, 
caperumuent, thet “fe a certaun change ff prowder formes de 
mon crater, with a time of least rescestanee I, He samee 
wlth not produce any eateemal feet when. the ime of lea 
nebttamnee 1s imyiased to 1% 1, 0r 7% 1; and reciprocally « 
Q e produce no cateamal effect nth a lane oF (2.240 seh 
famcel, the same charge uk form a Common: mre um 
a. Lime of Last resistance Ky lV. off then. the charge Cc, by & 
position . t0eb not pecduce Brey exteroal fect cemaer he 
of least resistance | tt will produce a common mime und 
a lime of least resittamce ty; from this ty the . Usemers 
here sttainh 
c::¢c: :(#1)*: 1? 


Ow c'=c (%)* 
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Dour substituting this value of of © ium 69 ( xX) and making 


n=0oO ts LOTR ESRONUILMY alse, ie this f Cc’ ; thore obtain m7 


Lub z ne bbe substituted Le thre OLIN L 69 (XX) ct than $ecomesl 


7? 


C==c¢: 1-3 § 4 -n)} ys 

herve C=C (ane +)? 
which. ts the yor rr hat: rer undercharged Wr PES. 
158. Smploument of Woewred } m Ota 
Ow Hefence. Abines were at post employed only by the 
bebiegers por the purpose of ofrctong beaches 12 tle. nevelmert 
° walls of frrafera liared ; secbseqicrtly they were ubtda by the. 
hedceged fo Acblru my the treoehed rs ather works of the Sescegerd, 
amd to amticuuté ih mremerd or ther operations , fom urhuchs 
uses they recemea the. name of cOMNKaR WANES - 
159. W sydteon of coumten - mimes canbe usually of 
a combururtion of mre. aud Secomalirny galleries , of UPARUMG 
deged. bramebyes , wr me nmume chambers ; arnamged. (ath, & 
vieur to amtiapate the. enemy at every promt on wheel 
he IrOLY approach thre. defences fer the PLUG SE. of aesthoy- 
mg them. by his mumes, ama to treeak “fe the grouna 
over. uwhuch he-mudt rion bis temches wr tas cttacks above 
pound. 
160. She man galleried une, placedl, 2b has already 
ken stated, ether dneclly agaumst the coumtertearp. wot, 
ov ak dome yarals um rear of ct, ab may $e most sutable 
for the objet im vit; and they Sere 26 Aepols for the 


2,08 
tools ama mattruals regured far the MUL BVLCE , and 
are also the point fore utuch the galleries Leading oul « 
Wards Start. 

161 She promecral steordanry galleries ane Chet ts» 
temimg galleries ( 69 termed because iv them the muenet 
<3 placed to aseertain ty the sound the approach of be 
enemys muntr, amd pudge of tus probable posttion,) whit 
head outwards uv the diredtion in which Les presumed 
the enemy may advance, and also deve as 
tions wth other secondary galleries and branches urbuch, 
im tun, tad from thm Lo the mine charnbes. She 
galleries, when swnal liad un He same arection wt 
comme dled by secondary Drarbuetals ; or by bramches, 
from distance to dutanee, whith save both as coms 
munications, and to neatle a current for heepumg them 


wpe with pth at 





common mune witha kme of Least resetlamce seloom: 


greater tam 15 feet. MS the objet sought by the besceged, 
Ms 4 to destroy the trenches, balter.es be, Chee 
te it val fo th ra ays 
galleries te of the besceged. Wf the Sescegers rebok to oni 
im the attach, the bescegers awa tus operations, 
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approach, of Rib miunert, who ean be heard, at work at ais. 
tamed of 12 or 15 yards, the besceged miner them pushes 
forward a short branch. from the Listening gollery Lo 
warts the enemys cstablibhes a camuuflet at the end. 
of the brarrch amd eaeplodus A $0 Soon as tee frages a 
wll produce the desired effect , which to teeak through 
cmto the enemys gollery and. stifte the miner at hit work. 
163. , Coursenurnsued im the attack contisfZ um tb. 
tablishing globes of comyprtssson with rnatr radi fom 
40,6 time the Anes of least resistance ; these muneds are 
anamnged by frst simhimg a vertical pit, termed a roK, 
secffeccem tly Pour to reach he lowest galleres of the besveged; 
ama, from the bottom of this shaft teummung out & short 
bramehy at the eatremity of which a chamber os placed 

to recewwe the Sarge 

164. oh crater that the chorge thal produce the desired 
effect the branch leasing to the chamber must be filled 
unth sama. bags amd. Aher matrals compactly lua t0 
puevirt the explosion taking plact in w wrong anection, 
made $y Mbouye a hench engener, t appears that 
witout lamypung , $y doubling the charge, the same 
fect may be produced at that by thre ubial charge 
ark tampung ; that, by emereasing re change ut the 
Lbual tampng may be decreased 3, and that, by 
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the yiet Srneument hat thoun that the change 
even. be encneabed dre ot Curd 2001s ser ~ subte yor, 
uthout « nueteateng the crater radius, xz only offect of has 
crerenrease x shange hee tg 9 throu ror ~ the carth clear 
% Ae stale 
. ie ermetementi made In sormmon mened 
with ~ time * Ceabl ~ebcélarvee r9F coeseeHe Ug ‘3 peed, ct fal 
Seer. ascedarea that the temacely vf the tarth 16 coms 
oletely mestroyen. awund the alee. to a asbtamnc e 
ts Hee tine 5 ’ Fait reistanmse. ana that erruphy galleut 
are becker. cr at a2 Udstamce “y ING UNE half the § 
lime. 
ok trarraogemeoid Sols the xehislancee aue & 
tenacnty + f the soll o: early erorsortonal to the mass. 
IY was rrr 2 terug fume susrnosed 4y aa 
a2 ratirz. could not Be pororea unl & deametir greater, 
than. tusce the Lame of Least -eishtance with anny chargel 
the eapersment: of Aeldor, have shown that, by 6 
wig remtahions of the charge, the crater tadus onary fe 
omereased bo 6 tumes this ime. but mot much Segond ; 
Chat withur. his tmnt the vatio of the diametusof 
stators of nearly that of the Square root of the charges 
ama that galleries rar. ke deste to yea $y such. memes at 
Attances ot 4 tomes *heer “me * att rebtamoe é 


152 hey. Me phy seco- mathematical theory of 
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& tll weray conpren pick ; oumng to He cmpraclivabelity of 2b» 
cerlarmumg the. cack effects of the explosion of frawidtr un 
a. medium ukich. b seldom: homogeneous , wna the xebes - 
Carrel. of whith , anebing jrom 5 7 temaccty,, comprebschlty 
be. to the cayramnskion of the gerres, cam. ovly be arnuved at 
by a ede tamge of caperrments made with minute care. 
hom the want of thiebe elementary dota the 
prrula al prebimt in ube, 0 determine the charges for 
Afferent mmedid , AML necessarcly empirscal, ana ther results 
are. 02 be relied on only uthine the Emits on which they 
comude with escpurirmm ems . Sor most cases nm practice, these 
apynkoamalions are near enough, and valuable as the 


only guided that the miner has tb refer Lo. ° 
153 She resibtariees utuche the gages overcome are the 


cueg ht of the votume of carth trown for the crater , 
Ce temacity of the meduum., and the atbrosphuue pres- 
ture on the upper cirche of the natn. The two fist are 
proportional to the mass of ewth throurn out, and the 
last tothe upper. surface of the crater . do eapress the. 
ratio of these nebibstanrce to the charges Lt us represent, 
im any Lwo omimes $y , 

ce the charges, 

rr the radu of the craters, 

Ll the Lines of Last resittamce, 

dd te weight of the unt of volume of the two tos, 


nn the constants chioks riuther hed orto the cseug hb we 
Py J . 
CROPAZERE SS Che Ferree. 
, a. og : 
h,h the heees ais ar’ thie UO se Eee MOL 60??> aed toe ewreda Lo the 
Sarmre tensitied aSthe sacks 
Wy; . 0 ? ” 7 of . 
Verte LE? rady be thee porton og the ender tS 
y ‘ é 
votuome ay aT be raprcratdedl b>: Prec ig Be Ket farce % the Lm 


. 2 a - : > a y .? . 
chee .22ut Lorne gharliprad Barly the Ave MN C44 $0” eS 6TH 
: - u 


bo tht Of core, repetcdes:? hy 2.1 2x7 1) thas prachonad 
a ; 7 ‘in im : 
frm of the Cone of least rebiblaivice om the two cQbeb, wt. 
hae pee the exnrwdssiurr va the twa votu ied 
vr \ I AOL A r® xX i . 
m m ? 
Aru pr three rediuch ve 1g Sits 
rat rl x A, .wral. Ard xd, 


Lo caress fhe braraechied me Love 


Arild yn wer Arid yn, 
thi nv’ 
amal ar Phe rerecg hil vorrednanrtienrg 0 the trrosphuctce. ores 
“Ar? h d » AIHA wA r”’ h d : 
Fro: Phase. ate SSE IIE cate. MBBa eo: th. dah etteet Card 
- . ~ - . ~ 
c.c: r'd nei 1+mh- : rd [werk lim h, 


mm & ZA 
ofor the barne Jue ts m-m, nen, a= d,and ha-h, the 


pucoparlione becomes 


a mm yt J. _m’ 
cour tem h).r i+ m h) 
154 She ntbakion. tetera any fwd charged of mee 
im the Saone sul, cxsarcssed &; this sroportian pores the 


AEA of obtaumurg thre change for wy Crane cohen, és 
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eweertoment. the orater poroned ty Moy Be srercassr *hernge had 
teen peerid «nd ured thre Peek OMS M rr h 22 rho 
brown , cg the peed rnratheng « gonte (S known but tat 
Oo wrrueds with, the Rind of jul. re second bas bem 
assumed c geal flo v feet: Gus want of” clef muteness Mm 
the watise op thse quantities has ted tp omitting them 
mn Cuproprortian. when ubead pr. enackical frurfroses ; uw 
swhich, case ct lakes the fotloweng form: 
ec. e+ brt.: Ur (#4) 

Neb s tamed the Moweds Pomke , th Ls 
ASEM: ‘for srtruladiong tables of thanges por Afferent Jaks. 
and As webults to r.0t aiffer rratercably yoo mm those of 
Carrer rere | 

itvaking L-U the sucoportion becomes 

Cc: c::rt:rt 

a puropio aon also tffemg but LAtle for the retulhts obe 
tained, within the oralinahy Lumitd of practice , wher 
the ime of teast netslamce art the same for olifferent 
charges. 
135. e Paseemung ak ig the cabe im common mune, 
that the craters are similar sobas, then V:lirr 
hemse. Gers ote ce 


on” 


Sa = 7h i G't.. ae ae ' '3 
a bye . c:c’::U?:U 
» a byes 


another form of the Mbuners Houle, and the one sed 


in caleulating the tables of charges for suman Lar munes. 


204 

She mammer in uhich this ule us applied, to 
caleulate the changes of romumon mouness as frbows; the gua 
thy oe powde, G, im pounds, required. to throw un one wubu 
gard of amy specus of sort, us found, by cxperment, Ns the 

sotid, contimts of a trumcated cone the Fig A. equal t 

es,” \HU; U feng the Line of Ladtresittamce , the volume of tHe 


pea. crater whose time of least resstumee b ome yard wll be 


nepresemted. by tt x (17) ov , His volume multiplied by 
q wll gux the change im pumas fon this crater, but from 
the proportion 0:0::U:V there obtains 

ott gq:: Li t,u%c=4 ql, 
fr the charge pt ae eraker uhose lene of least wusstamee of Ls 

ato fond. the change grea guven tone of Least ebitamce, cube 

Line, eapressed im yards s 3 fr hic tf -f the 2étult ama murltip 
a by the rumbu of + rounds regquued t throw act a. sbi 
Yard of the soul cn question. 

See followers Sable Capit heb the values of q 


wight sandy cath... 2... A 18 
Hara sand Co Be G0 » 
‘Goommon wth... . 1... tae 10» 
Wet gama... re Zd 
Brith mecca with pebbles Bh 8s 
Clay mud with loam ......... 2. 84 


Sbock | Je 
156. the And Bale aplaatts nly oe 
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mints resort mubt be had, to some othe. t fore the charges 
fr a2er. charged Raye? f umaerchianged »nimeb. She fovmuctas 
anu most general ude. fer these. castes ane. those of braun a 
Hemsh, Lregemeee. ; urhiche although not based on: anny sili = 
frctary hy pothesis nevertheless cncncadle ne un, thttr 
rukls with, those cktawned. by eageenton ents within ovdimary 
limits. She hypothesis assumed. to cbteum these fomula ts 
as follows. Suprprotse tuo ratte, forrred by two Affenertt” 
charges CG, azul 0. wlth the same Eme of Least resistance, 
Ove. gqueng a crater radus r equal to the Ere of Bast rththa 
tamece, the other. a crater. radius R greater , the diffrence 

of thre, radu. cong R- Yr, nek suppose the charge ce ta &. elong 
fo a common, mune of hich ha rater. nadiuds 6, °F 
fang the adpference of Hee radi of lo criclerd of the. Commpnn 
mumes of whucth, the cheuanges are 0 omutec; them the ratio 

of the two afferences here capuessed. , rnriheng prom the sarne 
LUN ASE C of the churje c, will be constant under all r= 

“ Cunn Stamces of varnattory of bol, arra of the limes of beast 
RLELECONLE . balling K Ched constirort 120 , there obtairds 


or R-r _ 
_- woe 7 K; 
adssumumg R =nr, thd prrrrachr becomes 
: f 
Yr’ —— o- r P] 
or Triixin—1) + 1, 
r 


hut ab Y'and rx belong to simular craters, the Moines Joule. 
. ; 
qeoes == Fh 5 frome these Cure obtaunds , 
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c—c “1 (n-1) + 1) 














She quartity K cobuch, ators into this tapresiion rusth 
ascertaumed. by cayetrument, as enaeated by the prrocess 
Pbowed in sttavrung Cre. pormula. Srom 2 comparison 
of 2 mum4eter of ernertoments the value of K gues 

c—c legs n+ 0,09); 
157 Me, preceding mithod 1 also applied to frda 
formula pr the charges of umilercharged. mines. Fr thus 
case, Rand r’ beng tupyosed kets than Yr, 





Ge constant K ov thes case. cs detained from a result 
caperurment, that of a certain change of powder frrms @ 
rom crater, witty a ime of beast resistamee 1, Cre same 
wt not produce anuy eateemal sffect chien. Che ime of 
resittamee cs imreabed to 1541, or % 1; and reciprocally df 
Cy e produces no cateamal effect wth a lime of feast 
tamcel, the same cha rqe ull form a Common mune 
a. lime of hast eesestance Kyjy l. off then the charge Cc. by . 
ros tien . 10 wt produce any cxtermal fet umaer He 
of least resistance | tt will produce a common mone und 
a “me of Least resistance tl; from ‘this by the . Upemens 
there obtains 
c::¢: :(%1L)*: 1? 
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Morn substitectimg this value of C im 69 ( xX) anal making 


n=O us Sorredpomaing raliat. er thus of c’; there rbtaind i = , 
K 
whureb. rbult substctuter. wr the same or} (&) 1, a thom, beorneh 
| c—c! 1-3 a -n) J 


Aen Ce Cc-=— C anes)? 


which tb the porrmata for Gri Lerche reged mimes. 

158. Smployment of Noes im Ota 

amd Belence. Abines were at first employed only by the 

bebcegers po the purpose of ofecting breaches ur: the nevelomert 

° nrlld af fora fecrtions; subsequently trey were usta by the. 

hedceged. 43 desler the trenches wre ther. urorks of the Sescegers, 

and to anticurwrl heb wrumens on ther operations, fom crhuich, 

Uses they recesved the name of COUMAaR WAMes - 

159. a4 6 y ster of coumten . mimes consis usually of 

a combination of wren, aul secomalany gallences, of PONG 

degedt bramoheds , arid V4 nume chambers , WRAMNGM rte 2 

wir to amtiupate the enemy at every promt om whieh 

he aa approach thre. Heferrces for the purygeose. of aesthoy ~ 
them by his mumes, ama to teak up. the ground 

over, which kermudst run his trenches unr tis attacks above 

pound. 

160. the TROUT gallerces ure plated, 2b has already 

been tated, ether dunectly agaunst the coumtertearre wal, 

or at dome yarols Pr Lear of at, ab may be most suctable 

fer the objet im vit, and they Str. as depots yin. the 
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tools amd matiruals reguured for the muming service , and 
are also the pont from crtuich the galleries Leading oul « 
wards Start. 

161 The prumespal secondary galleries are. the tis- 
toning galivrnes ( oy termed because ir them the miner 
<4 placed. to ateedtain ty the sound the approach, of the 


Lad outwards un the daedtion tv which Les presumed 
the enemy may advance , and also seve as 
tions wth, other secondary gellerius ama branches utuch 
im tum, Cad fom them to the mune chambes. She 
galleries, when swenral ead im the same derection, 
commetled by secondary Drarbverbals ; ov by bramchts, 
from distamee to dustanmee, whith seve both, as come 
munications, and to reals a current for heepemg them 





greater tan 15 feet. MS the object sought by the fesceqed, 
4 to destroy the temches, balterces Be, Cehe mit 
are the most suctable for thes purpose, they repuire 
Littl powder, and their Uffrets ull mot be fale by th 
gellerueh be of the beseeged. Af the Sescegus resort tom 
m the attack, the bescegers aurait hid opeexotroms, u 
- ong at the eateemities of the Usterumg galleries for 
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approach, of hib muanen, who cam he. benrd, at work at dib- 
tamed of 12 or 15 yards ; the besceged miner then pushes 
forward a short branch: from thy Listening gollery lo. 
wards tH emeoniys, ectablibhes a camoflet at the end. 
of the branch ar explodes A $0 soon ast te frdges t 
wll produce the desired fect ; which 4 06 break through 
imto te emenrys gollery and. SHefle the maner att hus work. 
163. 2 coursenudsyued im the attack consesfg ur tb. 
tablishing globes of compression with rater. radu from 
4006 times the Anes of Cast resistance ; hse mounts are 
ananged by frst simnhing a vertical put, termed a rok, 
suffucien tly Pua to riurh, the lowest galleries of the besveged; 
ama prom the bottom of this shaft numming out a Short 
Scamehy at the catremnity of which a chamber os placed 

to cececwe the. charge 

164. of orate that the charge shall produce the desired 
effect the branch leating to the chamber. must pled 
uth sama bags umd. ther matical compactly td t 
prevent the eaplosion taking place un a wrony direction 
Chis operation i termed Lonnwnd, . afta eaprerements 
made $y Moouze a chench engenen, t appears Hat 
without tamping, $4 doubling the charge, the same 
Yfect may be produced as that by thre ubival Harge 
wth Lampung ; that; by imereasrrg bre ehange nthe 
sual tamgung may be decreased "3. and. that, by 
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imereatimg the charge tr, about ¥3 Of the tampung may be 
for & great part of the tome contumed un ebtablishimg 
a mime ub reguired for the tampung. 

165. She following method of attach agacmst a yl 
engineer ; based upon the caperimertts of Abouge'. Aftm 
the 3% parallel us femished ; Slot proposed to foumas 
parallel ; them to sunk shafts im t about 6 yards aparh, 
and at the bottom of these shafts to place globes of com 
pression, without lamping, and explode them at om 
Se fect of this caploscon he supposes will be t det 
the galleries of the besceged. AMS soon, ab Chis explosion t 
place, he prpposes meat to carry the covered way by $ 
amd by glotes of compression, establithea at the ba 
of shafts sunk om sture pleom , to debtroy the amet 
the galleries, and thus deprive the besieged of the use of 
Acs entire bystem. 
166 BowdsKiowsd No he satrsfidd iw axrang 
a Symew of Womes. Ms the pallies of a systom 
menes seve the purpose of unoergroumal 6 a 
Cty should be subyected to the Sarne comalitions as t 
, that no combination shall be made which m 
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gollery unter the glac should had to the umterior of 
the emcecnite ; for shoula the enemy get possession of 
Stucky a gallery he might ether penetrate nto the work 
ov thse barrneade the gallery ana hold potsesseon of 
long enough to bow upr the works und which ut beads. 
167 Bre galleries shoulda, sot Offer any pretties 
to the Sescegers for carrying on ther works. hose gale 
Cries Chirefore which, dcbouehimg um the Litehes, might 
serve the bescegers por Her aescemt of the diteh; also a 
contiumutd courtenbearp gallery whith area 70e only prcle- 
tate the descent of He ditch of the besugers, but also, 
whem, tr Hit posbessiorn, gue them that of the whole 
system, amd besudes serve to protect ther passage of the 
diteh, and to prevent sortins in it, should be wyected. 

A gallery behind a portion of the courdirbearfy rt anor» 
able to the enemys works, rP very usefl ab a acpot for 
the implements of the minus, and also aba come 
168. A permanent systim Of wmrumes shoulda not 
te used tether for works that can be canned by Horm, 
ov for coved ward um a tumlarn state, for the reahon 
that the bescegers aright easily get possession of the 
system before wt could. be brought corto play. 


169. Pe dttouche of a System on the ditches must 
be revetted i. to og Lt & suffccent absdacte to pred the 
Yat Oneal ie a el tee ; i a | a 


& ols Tan So Aves Yo de yale e 













dunce a revettea COUmAESCAK RL 1b a necsbaaty conclition 
in the wtablishment of the syste 

170. She galleries should rot b sum out to any 
conbidltrabl ddtance Myon te covered ways, both on 
wiry advanced galleries are cably destroyed by the bee 
The distance to which the galleries may eatin, shoul 
te. $0 much the bbs a5 the ground. abore them & well prtied 
ta $y the collateral works. 

171. Shee toil must be sutable for the establishenunt 
Gf % Sydtim ; wet marthy ground, thiftimg sand , ana 
hard rock presimt almost wtuperable otstaclss, wheal 
a dey firm socl, soft rock ; oe cece a een 
superstratim of kara rock are very favorable 

OF the sub- dol us set’; but peste o fiom amd day bp 
sheatum (2 fet Chirh above the level at whieh the ureter 
collects miumes may Ml be placed with advantage. ; 
172. Brsvaes the above general conditions Cure art 
certain sreecal ones to be attended to im arranging the gn 
leries amal chambers. 

She galleries should be placed. ob far below the 
surface at practicable , t withdraw them from the ofpet 
of the globes of compretscon of the bescegers. So drain tH 
grllerus Chey should have a sight unelimation about fe 


Prew ~& 


» C.. 4 s . 


CLes. 


a 6, ir oh 7 e. 
. an aS ‘. woe "~ ‘tose thee ‘wee. wm « feae. af 


towards the aAitehes , ov ff the ground descends wards a 
tollow te umelmoation may be quem un that duction. 
178. Me chambes, ovr the contrary , should be near 

the surface, $y thus arrangement the powder tb teonomised, 
whilst the object of the mines, which us t destroy the enemys 
works, can $e ab fully attancal ty small mines ab large 
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174. . She galleries should mot be placed nearer to ath 
other. Cham twice the Une of least resustamce of the hearst 
charged mines, ama mot mush bess than four times the 
line of least resistance of the smallest charges. Shub ar- 
tiers, the line of least resistance of the lower beng double 
hat of the appr, Che chambersof whieh may be $0 ar 
ranged that the eaplosions of one titrn shall not affect 
then the galleries or the mimes of the other Duce the line 
of Cast resistance of the largest mimes ob the hast distance 
that cam be allowed betwen the golleries un order that 
He mines of the lowest tin, which, tung placed rear 
one gallery , must westroy a part of ut, shall not urjure 
Vhose parallel to toy plosing the galleries at this 
Least distance apart the branches for the service of 
the upper tin ull be as short as possble, offectimg thus 
@ saveng of teme amd labor , ama from the same care 


2A 
placed, there wll be the advantage that some ore of the 
galled wll be snrneeable showld, orers be eryuned by 
caplosions. 
175. She galleries amd bramehes for the seacee of 
afferent grouped of mines should, be independent of each 
other, 30 that there may be no confusion um the seu, 
BM that no peeupe mray be rendured untevucable by the 
puumeple should $e attends to on combuming he dd. 
176. The galleries ama bramehes should mover present 
ter flanks, or scaes 0 the globes of comprstscon’ of the 
bescegers. Shs rule leads to the ryretion of erveloping — 
galleries. 
1Y7 | She systems of counter mimes proprosea by most 
writers on this branch of the defence are generally of tog 
complicated a charactryr to admit of bung eaecuted at 
a reatonalle cost, ama they require for thee service 
rot only a large amount of powder but alio a great | 

She follouring arramgement , based on the 

al comiditions pust lara down, has tem proposed, to 
un a simple amd, satisfactory mammner the requisites 
op Si blramean defimee 
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Tarallel to the capital of the olemitume four tis- 
Terug galleries ant rum out to a debtamce from 50 to 80 yards — 
heaniest charged mines. of we take thus line at 7 yards, 
on Bf feet, which is about the greatest for common mumely . 
. the enteral of the galleries wll be 15 yards. Fes denon 
Y han fe cect they, meat the sermeegnen tay 
Low common pallag, Ghose galleries ewll depos perm 0 
tramsvertal grand gallery, about 6 yards from the deme-lume 
1 cCoumtitbearpr whith wil suue ab a communication betwee 
. Chem, ana also asa deport. Other tamsoertals of the sige 
of half galler.es, or Cramobes, wll be made at diffrent 
intuvals for the purpose of ventilation . Sus groupe of 
galleries, will hane thar outlet into the demi- dime diteh, 
the tamtrertal grand gallery. Ss stack ths gesop, es 
Listening galleries will extemd obliguely outwards prom 
the two outside paralll galleeces. ob seeve the mimes of 
this group, a series of ascending tramshes will lead. from 
the galluueste chambers, placed midway between the 
galleries, faving a lime of last resestamee of 4 yards 
Thus ult place these chambers at about 8 yards fram 
the Lo anjacent galleries . Smaller tranches may leat, 


ih ‘y _¢ . _ « ‘1 fe aan .? _ f- 


ff necessary, from these Last branches to her groups 
chambes having a kine of least resittamet of 2 ov3dy 
A serres of chambers witty limes of least resistamee of 
will te sstablished tn jurtaposition with cach List 
gallery. Prom this anangement t will be readily seen 
ground over the galluies cam be entixely broken ur 
that the successive caplosiont of the mimes of one 
wll destoy the bramohes and galleies which Lad to 
without uygurimg thote of other groups. dhe object | 
disposition 1s to Blow up. by repeated eaplosiont 6 
ground over whith the ememy must approach uf 
178. Cor the defence of the other portions of 
places of the oem - lume covered way w coumtersea 
gully of the imerrbions of & grand: gallery “3 pl 
betiveen the two traverses rect to the reemtering pl 
arom ; a Listening gorlleer, tatends from ore eatrem 
of Hus gallery in on bbique direction outwards, a» 
nidetly parallel to the long bramot of the covered. 
crest between the tieo traverses, within 20 yards of 
Pregoung arrangement. Other. Etenimg gallexes, plas 
1S yarns apart, rum out from the man one, about 
to menace euery point of the glaci that can be ov 
by the bescegers works. The grouyrs of mines for thes 
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tm advance of ‘the demi lune salentk place of arms. the 
counterscarpr gallerys should have two outlets in the 
deme- lume diteh ; but as these rug het COMMPAOMMESE: 

the safety of the wrote. arrangement Should te bescegers 
attack the covered way by Lov , they oust be walled 
Lif when the 3% parallel os completed , and the coms 
munication wth, the galleries then kept up by Ov 
gallery Leading ty the main diteh. lo supply the 
many hivtening gallery of this groupe woth 200, © 
brameh should lead to t from a pont of the dlerrw- 
Lume countuseapnr umier the traverse newt to the one 
of the saliemt ploce of ams. 

179. Inouses of” gollerces amd mined Ssnitar. to the 
One im frort of the dlemu -bume salient place Of aris miary 
be arranged for the defence of the bastion salient place 
of arms. Ind wa gallerys Lading from the coun terseanype 
of the main ditt may te mace for the snvice of aw 
groupe for the defence of the glaccs of the reemterimg 
180. Sb defend the bwaches made in the aeme- 
time and its r~edoult, a gallery may be made Lnrahtr 
the atch. of the redoubt having te outlet in the 
mown dteh , Hrs gallery orang divide into two tranche 
ome Leading under the demc- lune breach, the other 


be mate from the gallery heading & the Aerme- 
treath, yor the SCAVUCE Of a group of mines G 4 
“pe the deme - lume terre -plun. 

181. Pemally of the bastions are BALOVGEA 
wnteucstor rvemcthments a disposition s0melar 
ome made for te defence of the deme.lume m 


be made forthe defence the tabtion breach. 
182. Qiackrcol ‘ct & Comturctiow % 
of umes may te Uther pumamint ov tumprorar 
former are conttruclta of masonry ama utuall, 
the dame tume with the other conttuctions of 
ny, of the work, the Catter ane made of frame. 
covered in ty plank, and are srepored tut x 
period $efore they are required for use. 
183. the frames of temporary gallerces 207 
two horizontal pieces, the one at top temed at 
ama the bottom puece a oroumd. rll, PLVEL . Fig + 
shows the commection. betireem. the pasts of the fra 
She plank or boards, whieh cover um : 
prames is termed Surkina,. She top sheeting of t 
usually combusts of boards from 3 feel 6 mehes t¢ 
on length, from 7 to 12 inches im with, and f 
(to 1% unches thich. dhe side shetling may f 
the tame Ungth ama breadth but ned not be: 
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Gham from 0 to / nck, . cSfo set the frames ufr ana 
nan Cheon ov ther places ships of plank, Leemmed 
hotties are uted, whieh are about 2% inches weo0ole 
amd (inch thik. 

She frarres may be ether of well seasoned 
oak, or pine, the latter us preferable os lightest. She 
pads of tach frame necewve the Avmmensions ur the 
ammened Lable. 

Great gallery + ground SL 6'x 4b. Sromobsions 66 Cap SMT H 


Common gallery 1 oxa 1 SXS « 6X5 
toalf, gallery | » A4Ax3hr » What « SKK 
Branch » SAX . 3S&x3G, 4Ex38 
Srall Branches » 3x3 » IxX3 « &x3 


184. Sho PLVILFig545. 4 shaft isa vertical puts 
are placed horiyontolly, amd at suctable mtewals 
apa . 

185. She cross sections of shafts are ether squares, 
Ow rectangles ; the dumentbiuons of the soles of the SECHLON 
depending om the ofect of the shaft. When this & for 
during a galliny from the bottom of He shaft, the 

at Latlequal to thot of the galley frome out W out 

of cs shecting . A shaft, sunk for establishing amine | 
chamber tumply , shout. usually be of the least 
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dumentun, whith, to allour the mune te work wath 
faulty , must not be less than J ft by £ ft. “ann 
the clear 

186. Swo tumals of frames are usually regusstt 
Pv sunkeng shafts a Son Suame , Fig. 1. formed of four 
preces, halved to {t cath Other, which, wher nut 
tog ther ; have the same dunentents om the clear 25 
the shaft ; tach prece prectimg Seyord the salt, 
Je haweng Arzu over Length of te to 2 fe. She othr 
i termed w swe Same, Fig. 2 ama also conse of 
for fees of JSmatler seamtliimg than the Lofe frame, 
halvett at the endls to fe; U3 dimensions un the 
peemg true Same at the Cher. 

187 Yn very toose sol ut may be necessary to 
D temporary frame,o.Fig. 41, Carmed an Dustin 
Shut us somewhat larger un the cltar tham the 


“Ve used wll be raph unreal farther On. 

188. She orproscté func of each frame are 
with a Sau et, teraned a rw , at ther omioldle , 
the. Cyn Sule. othe Scores save to fx tre prosution, 
utitch. the frame shouwla occupy when Lac. 
189. Be. stamtling per lope - frames i‘ bially 
6 ohes SQUARE j that of Side amd aualary 
4:2 unchts yor shaft over ~/2 for un the eltar. Cou 
Srmiathtr Shuafts the seam.tling aay oe of donaller, 
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Aim embiors . 

190. ~* She terre Sukewal, tothe cn shafts weal gallrses, 
ELSUNLESED the aAistamee betucenfucrc adjacent fe neo rdaed 
to the thichmess of the seantling of the frame, ruaburtar 
un the durection of the aus of the shafthe,. With 
seantling andl sheeting of the usual dimensions , the 
erttrval should not be greater thary Ik fe. 

191. ~ Prob. Fig.3. She depthy of a shot, amd the honght 
of a gatlery, Ko Leotd Snow Kae bottom on he sakk, bona, 
Qwvem , Ko whamotke the Soft unKarwo . 

Ada together the height of the gollerny frame 
fom the tipr of 3 grouma sl , the Chuckness of the top 
sheeting , amd the thickness of the shaft frame to 
this sum aad 2 inches per fre pace, betiveen the 
gallery frame and the shaft frame meat above 545 
introduce the top sheeting . Sibtrac&t thus ume. from 
the dyth of the shaft, and divide the vemamoler 
entuval, each not greater than 32 fet 


— Cxample. Set the depth of the shaft ke 

22 ft, amd the Aeghot of the gallery 4’. 6. Men: 
| Prom grouma. sll to coctrion of tp och... . MNt" 
Jon oh Ont 
Safe juan ee On Hh. 
Chee space On B” 
otal 5+6% 
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his taken pom 12 ft Leaves 6, 5h, which cam be 
dened unto four entrvals of 3. 4° each, teaving o 
mtirvol f @ - {te , whith may b placed ecther ati 
or bottom, hut best in the balter postion. 
182. ob construct the Pregong shaft mad 
tol, these well be ceguired 2 top frame ; , 5 Seale 
frames for the untervals above vstimatta, 2 for 
the vemaimung Lower portion of the shaft, ome a. 
tary frame; 4 tatters for each unterial of the. 
of the unterval added to te thickness of the she 
frame: from 2 to 20 square pickets about 18° Lon 
the operation. 
193. Se work ib commenced AARMG 1 
to mark the acs of the shofe, ard two tthert wh 
the wast 4 the galley A level lad it than, na 
fer the ton frame , te preces of which are ace 
laicl, amor confined by pickets, onv at the ona 
flece , Cake feng had to dune the two pue 
Ppl ice Cpt, Tat Ba Bie Par 
on the sutuile of the frame at the angular po 


Mfr the frame us tard the accuracy of ts noe 
44 tebtead by seeing utethern the distances from 


. ef 
iy 3 
ry 
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the eentir of the central prechet ts the unterior angular 
punts, ov im her words the. bom -Sragowaa , are equal. 
ff they are the position & correct. 

194. Ihe excavation « nou commenced, anil, 
the crumbting of the sob does not interfere, may be 
cared ab far as the prottion of the frst sade frame, 
the sheeting boards, umbeted tatwen the sol and 
the eaterror of the top frame, beng gradually ad. 
warmed with the excavation ; here the frst seale frame 
6-yumd, by pw battens, tuo tema na.ta to each 

; prcce f the op-poitle sede of the tor. fame, andl t 
halvings of whih ae termed upwards; afer thet 
pueces are acyustid by ther scores, and frmed, the 
other two pieces are lath on them, the halumgs down, 
and secunrtd by narls. 
195. SRuib frame fumg fied, the evils of sheeting 
of te neat enteral may be mserted belwem t and 
the sheeting of the fust enteral, and the tacavotin 
continued. She soil mow becoming troublesome by 
as crumbling, measures must be taken to rtlam 
firly until the second frome u laid. ator this 
purpose the aurliary frame Fig 4. i trttroduced, amal 
humg midway in the terval, the Ge usual frames. 


She shecting which thus far has been gradually ad. 


a 


» varied with the excavation, alse emclmed oulw 
at totlom , lo gar: ROOM per the auatiary frame, 
weages , imserted between the boards of the two unl 
After the auwcluary prame “ fered the caccavatu 
ama. sheeting are rarneed on. to the bottom of they 
wal, the neat jfroume frmg » ama the shecting fr 
meu enteral introduced. The aaccliary frre 
mour removed amd placed um the nest postion uw 
rv his order unt the shaft u completed , wh 
60, a@ packet  duver uv the battom , Fig. 5. CO om 
the central poumt. 

196. A thitech, made to a suctable scale, she 
te um hand fer ummedsate neferimce mn conalcetiog 
such, works. Thus cs more particularly mecessany | 
gallery work, the sketches far which, should be we 
acaurately haw ; referenced amd numbered, at t 
Ave mot only for reference Lo guide the ore y 
to determine postions amd dimensions of some of th 
wmyportandt portions. 

197. Baber Gallerres. A gallery urbrch, Leads f 
ancther, b termed aSodtww ; and called Oliioue, 
Roeeckamgiator; according to whether. the prrosections 
the aces of the two gallerses amake a ught or am 
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bb Lerma Sakkony o Yenortune. When the feror of the 
retunm rises, ov falls prom that of the aepartiune the rblimm. 
gallery & termed Ouoeemdumg ow HDebeendung.. 

198. of make a urorteemg dbhetelr of 2 combi ration 
of garllenrced the frcofectiores of the aces wee ferstlad out; 
their ports of urtersection marked, and the dustemees, 
tal uralth of each gallny in the van bung reat 
set of on each sede of tts ans, a dime us drawn for 
at, then ome parallel ama ealerior. to it at the thick. 
mess of te gallery frome, amd fomally w second 

to mark the eateriot Lime of the sheeting. 

She lime CD ( Figs.6.7.8. ) 6 the cee’ 
of o thre, gailery of depurrture. and AB ur t thre. ret. 
Pe bre ab cb the ‘satureoe line of the gakleray frames; 
cd the eatercor Gme: of the same,;,ef at of te sheeling 
he couttpondimg tines for the g taf of the gal 
levy of departure ; amd. those of the naturnr ull be, ceadleby 
cecogmisen . She frames m,and m' bound the wtiances 
Lo the returns, ani those u,v of the recoceLicray retire, 
the entrance to the rbligue return ( Fig 8.). 

She case of w chamge of direction ima sh. 
bry dbs shown om ( Fig. 9.). Pere to obtarn aor for 
the miner. to hardle the shettirg be, am ena of an 
auarliany gallerry a onade off ; on the salient amg be of 
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the break, putt large enough for te object wn view: 
Having set off these Lmnes, the ports of eritersection 
of the exterior times of the sheeting Of the return wt 
the ecterur and untyuvoe Emes of the frame of the 
grllery of Arporture are marked , 26 follows, to den 
mine the distamee to be bt bturen the two fram 
of the gallewy of departure, between which, the om- 
trance ty the wt placed: 146 Hen the prye 
tions of the axes make a rught angle them the im. 
tersections of the catertore Limes of the sheeting oth 
the enteewor Limes of the nonce cue machen’ Ge 
emtramee to the rttuun will $e egual Lo the 
between Che cwoterior Lemes of the sheeting ion 
24 When the angle us tetiveerr 45° amd 90°, the 
terbsection © of the exterior line of the sheeting of the 
return, which bes within the angle formed by the 
anes, with the eetrnor Lrecad of the gallery 
and that o' of the other catercor "ise of te 
with the mtrur tne of the same frames beng 
morked , wll gure the ports tetwem whieh te 
frores of the gallery of departure must be pelosed 
tp for the ertrarnree. 3% Wher: the Druze beTietee se 
the axes th bb5 Cham 45°. the frmrnes bounding the 
eritrance to the rttunm would yall too fod asundn. 
FM wrtl therefore be requisite to make a recta» 
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auccliany veturm fiom the gallery of departure , nto which 
the rhlique rttummn will have 8 ertranie.. Ja detirmine 
the prosition of the neclamgulanr aun ,Frs. 8. a Lime. 
rs ib frst draum exterior ty the sheeting of the gal. 
lary of departure, amad.at a dastancee. frome 7 equal % 
the urchmness of tee frames to be wed. for the auaiary 
return ; the mtusetion © of the exterior Lime of the 

) , which Aes within the angle of the anes, 
and the last bre drawn being marked, wll gue the 
point through which the inner bine of the frames 
of the aualiaryretum 1s to b drawn. Sus bine bumg 
determined, all the other Lines for thus retiinry carr 
he readly set out: She nest of the problem unll be 
treated abim the Second case. 

199. hom an examination of the above cases, tt 
swell be sttm thot the cect to be actomyplished 6 $0 
lo place the two frames of the gallery of departure, ; 
utuch bound the entramce te the return, that the 
Manchiwns of these frames hall not be in the way 
of the muimer, when pushing forward the sce sheeting, 
Ot, tm Chr words, of the rh wee a tox that could 
be pushed forward, like a olrawwer, in the direction 
RA U3 anes , the, Mtamehionds un. gtestion should mot 
tumden this movement. 

Several other problems of a Like character 


ona present thenrsclues om retiamd, and ur chomges é 
nm galleries , whaeh wunhl be uri mecebsary to beat 
as the. Lasteations above quem ull reatlelly Jugge 
mithods ta be adopted fr ther setution. 
200. Soaring scat off 2 Che Lure’ yn the uror 
sheleh., ana. marked. the positions of the differen 
dé: at the pumeions of the galleries, thee poms, a 
amd also ther exact postions uth respect Bany 
pout cam be aceunaltl Lternuntx from the scale F 
sketch, , and be written uno a for uefrence cn Cor 
“ng the work. Yor example +» OFig7 tre. vet 
orm Atiore of the numts 0 aut oO fox the surictuoris 
gallery frames mand m ,; and the form, 4:03<kim 
dumenstsuons of the ob lig we. frame q a the return 
the gallerces four, Moawng set off these. ruts , the 
I, on the acct of the gallery of departure , equides 
from the noumts k and v of the frame q carr & i 
mre Skis pout marked by a puchet serves to fu 
fonts, ama with the pucket at ¥ the dnection of | 
201. She porteon of the Voor of the galley tatu 
the frames, that found the enmtraamee ta a veturn us. 
asso Dung 3 as, fer example . the snaces betuteen the f 
m, m, amd u,v. Me bw gub,om all sated hor 


at well as that porte. of an oblique retuum belie 


oblique fame q> amd tbe one. X neck succeeding ». 
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last shoula not hk placed futher tham an DLOUmany 
ortrval from the frctust front f 4: 
202. Prob Go ewuoke wyartlorn) anlevwwahs. Yoaveng 
dehermmumnet , ay yea aes of thee. tuorking shetebe , the. Lamdong 
amd ther frarnes with respect to the fronts op ianterbection 
of te vais of thee gallery of departure with those of the 
actimnd, Che. unternvrls of this gallery cam be caleulated, 
and ther rostions marked out on the shateh,. ft man- 
ner of making this wtemate willl be but Mutated by 
the following ecanngrle . 

cet A B= 18 feet, Fig 10. & the total Lngth 

¥ 2 gallery of departure , ebtumoted Rovigortaly alorg 

Hs acs, from. the central picket of the shaft gram whleh, 
the zalleny starts. WH the point C, 44 ft from A, the 
was of ny, rectangular return comments, and at D, at 
44 ft. farther, that of 2. rbligue one. She part AC of 
the gallery Fig: 11.25 to be a common great gallery ; the port 
CD Fig12 « common gallery ; and the port DB Fig. 13 
a great branch. With thebe datny, t & negured, to eller. 
mune the utervals fer the efferent prorkiors of the. 


So frmi. the interval for the fit portion 
AC, bubbbrowt fom the trtal aAistarwe , at fer the 


fotloweng aggregate, | 
Pal the. tustitth of the. Shirft on. the clear... . B, 2. 









She thickness of the lowest shaft frame te. Oo. th. 
Fool the wittth of the lamding at C .. ... 2.0K. 
He thickness of w gallery frame at the lamdiing.o. 5. 





which, leaves 39 ft, to be dinded mia sutable ertuvah 
5 fet 3 imches. 

She untervals of the portion C D ull & 
ab follows , frome #4" take the following sum, 


Se aslamee from D (as four, from shetes) to 
Shichness of gallery frame atlamdingD . . . 0 


which leaves 40 ft. Sam. us can be hivided urto cune we 
teal cach 3:1" anil four of 3°. 2° each. 
GS inet the interwals for the port DB, from 





This Leaves 25 (t. which com be dirided eto sux enters 
of 3.2 each, . ama. two of 3 ft. 
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203 yr setteng the ground lls , frames Lae abe 
cemang, or arscemaing gallerces , a small atical Mock 
of wood. , timed a dore- Wok us uted. Thus os a cubical 
Hoek, the edge of which my equal to the adfference of level 
betwen ht grouma sills fam urinal. ob detumume 
the k ett of the stope - Mock, for any porkon of a 
gallery VO ohue the internals are equa , on nearty $0, 
of the portion mutt be Awtoed by the number of miter 
vals. Dhus, im the portion of Che gallery yrom A to 
C, Fig 10. there os am aseemt of 5, or 60, ama twelve 
untuvals, Hu ealge of the slope - Mock ult hurefare be 
so" 5” fr the portion from C to D, hee wa fall 
of 4. 1", 0049", amd thutem nearly equal umntewals, the 
cage of the slope- block wilt therefore te 3,7 nearly. 
204. Sn Loose 501th, Kscdes the ordinary gallerry 
frames , there & required, ab foe shafts un the same 
bobs, arr auccliary gallery frame . This frame Frg.14. 
0. Fig 15. uw somewhat urder tham the ordinary gallery 
pom, and tomewhat Lown than a. Sts cap - sll us 
rounded om top , and hastwo mortias on Hs Lower sie, 
0 recewve the tenons with whuh the two stanehiors 
are feruhed. Me mortion are a Little longer thane the 
tenons ; the latter beng confined im them by wedges 
when te frame us bet up. Fo adjust the frarne when 
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SBA un 2 wuder + ong we “at pzES ‘b pl rea under cored: tort 
of 8 pedumal acl’ By these varius sartrvamees the re 
Cam, & ceadly Set arr 22 Crhem apart. 

205. oh cantar. raw the prackieal ont ation or. 
dung 2 gallery. tet an excamnte be tahem where th: 
Sel! 0 70k. and the frre: a the. prllerrs nAbed prom the 
flomnt- ~ Lepardure Chr thes rate the fst frarme f Cx 
gellay © Fig.16 must & set up unthin the shaft, anal 
agarmst bs. Shaft Peames ox the sede fom which. the 
gallery bt men. She ground sb of tus prame tury 
bud. the stanchions are secured to the nteuonedinte thal 
frames f the Cast interval by battens, and the tor sill 
fastened. & houzontal beam. c, & them seerea to the 
umaler sie of the ton shaft frame of the same enteral, 
fo preserve the prover slope fpr the ton shecting Loner, 
inserted , cwealged beng rlaced betwen His barr. and 
the sheetia:,) Arde re this shect. SK bhe arrangement jn 
the sie sheet np mrury se made of mecessary. Se ca: 
CQuatiao ¥ The gallery (S now tommemced at Con. hy poe 
Youn with: « rou tan the shecting of the shaft, on ts 
scele of the pullers Ke cartth ub removed gradially p= 
cords and dowrneeowds, and the gallery hectimg 

at the swe rate. When the excavation har veached | 
as tae ws he ontermedate shaft frume » he tceve 1 
Aart waedtronds the Cavedt portion of the sheeteoug eat tem 
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Bas had 


to allow the tacavation to proceed . When, um 
earth <5 removed. as far as the middle of the fust unter. 
val, the auxiliary gallery frame Fig. 15 ib bet up, To sup- 
po the top ama sade sheeting urtl the second gallery 
frame <6 placed . I place this last frame, the positon 
of the ground, tht us first determened, Fig tt by placong 
the slope. Mock o on the grouma st frst bau, and then, 
by a common masons luel, A upon the sude of whch 
the untewal us morked, lacd upon the stop - block, bumg- 
ing the. top of the grocma 3k on the same Level as that 
of the stope- lock. Mu: sll bung adjusted anal formly 
secunt, the stanchions are neat setup, and secured 
by batters tothe stanchions of the furst frame, amb - 
the cap.- sill 8 seeured im the last place. The woljustmrents 
of the stantehurns anda cape-5u ane made by an ovalimiany 
plum. lime, by means of which the ealges of the stamehe 
cons are placed vertecatly , amd the scores on the cape ama 
ground sills brought ite the vertical plame of the ams 
of the galling, 
| She batters are placed horizontally. Srv o 
level gallerr they ant nated altrmatily at +ama 8 
nches below the cap-4ll. In others Fig. 17 they are 
nackd 4 umehes below the lower of the capr- 5s of the 
two frames which they uncte; this will bring them 
at 4+ unches added -to the heght of the slope Bock 
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belour the other. 

The auxiliary frame b mot taken down until 
wtages have tem placed betiveen. the sheeting ana the 
frame last placed un order to mbroduce the boards yr 
the neat enterval , amd these last are kept en the pre 
duection, asthe excavation us advanced , by weaiges um. 
serted Setween them and the sheeting of the umtuval 
206. Branch Yallevres ala ocllaurwWearde. 
These galleries are of the dame aimentions as small branch 
es: the frames are made of plank ; they ane placed lout 
ng cach, other, amd sewe at the same tome both as 
frames ama sheeting 

Gack frame cConsse[s of four preces ; the Si 
coms have a temon at tach ena, Fig 18, fetting enter 
notches cut um the cap- sll ama ground - sl to 
them. 

ge elegy a ascending ovr aleseani 
ung one, the ends of the Starrchions are tut obligutlyy 
bv oraler that thesr sates may always & vertical. 

Fig: 19.  aylam ama. section of thes alebers, 
f gallery 
207 Shafs ala Mowe. Re halts are Lined 
shun um Fig. 20. 
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In Fig 21. a section ofa shaft a ta Baule s 
shewsr , uhueh seoffrecently caplamalory to rendlee amy 
other Aesertetiory Umimeceso cry . 

Bis #imal of shaft can onby be used with 
advantage en favorable Sol, on account of the auf» 
fey of introducung the (ia 2ed sua ppeceernitty near cach 
ther : they are commonly placed 4 foot apart, as shen 
un the fqwe olange gabions » Ofek long , ama fom 3 fe 
6 emches li 4 feet im Avameter., are somtimes used for Erumg 
shafts near the 4 surface , brmaller gabeons seeng introduced. 
as the work u prronadea with . 

208. Cowdtrorcliow of pemomnenn aotlories. 
When the floor of the galley 4 mot more than 40, On 12 fet” 
below the seerfface , At wll be generally best to oper Ov 
trench. for the work. Se width of the teemch at the 
tottom should be the same as the gallery from out t 
out ef He a 8 cory from He warns 
‘the batons if th tremeh, a beam 5 fick uvite should be 
loft, ama at 6 feet aboe thu another, » andl 40 on for 
every additional depth of 6 fect Sete bums serve the 
place of seaffolalings to pitch the eatth out. 

Sf the dol ot very Loose the slopes will regusce 
Co be sustained by a sheeting to prevent the earth fram 
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ter the rrasonny +s completed the excavatead 
earth 1 carefully replaced 
209. When the constuction is mase entirely unole 
ground , a wooder gallery bh fust formed , the cwcalth of’ 
which betwum the frames om the char, WE 22. & equal 
to the urctth betuten the preers of the permanent galing 
from oud to out; t height beumg such that there well 
te 6 mechs Setween the crown of the arch om the extouoe 
amd the cap- sls Ye tor ana site haceng Hho 
lay about 8 unches. 

When the gallery completed, a neue st of 
ground, sll are tara along sede of thote of the gallery, 
thir Angth feemg equal to the wiatth of the peemanmt 
gallery in the clear, Fig.23, a mew set of stanchions 0,0 
are tet up om these sls, to support w neu st of cage - 
sls of the same length as those of the gallery. Vertical 
boards a are placed along sae the sanchions of the 
wooden gallery , amd are buttressed agaimtt the sheeting 
by Livo horizontal pieces of scamstting , CC, one near the 
tom, the ther near the bottom of the gallery. Uther this 
meu arrangement cs completed te frames of the gallus, 
frst set up 2am te taken down, and, the omaborinny com 
rUMnre . 





She foundations of the pues Fig 24 are Laat 
with am entrrior offset of 6 inches. She piers are Chen 


= 
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cared Ue ; the Lwer horeson tal. buttress Seung gradually 
tufted Life, 60 a5 mot to unterfere utth the work, arrd. 
the lower courses of the. side. sheeting uthiohe fase nour 
becorme. UMMECESS ALY bung removed. When: the fttrs are 
completed the stanehionds are taken down amd replaced 
by props pp vesting 01 the outsole of the tons of the fLens. 

When this change has been made, the way ) 
<b lear for turmung the arch . Sor hes four common 
cemtred A,A.Figs.25,26 made of boards, well be requisete. 
Each of there centres 1s 18 inches broad amd. cs secured 
to w retamgular frame 0 , of small seamtbling of the 
same breaith , and at borg ab the span of the arch. 
Bach comtre thus prepared 10sts upom a thestle Gq; 44 
suffiecent heught to brorg the eemtie im ts true position 
to recewe the masonry . 

Tre matons to capedite the work commence. 
centers are placed together , and. close the arch Ove, 
them; the other two centers are tum placed along 
sae of these, ama the arch wv Like manne us closed 
over them , the two fust art then taken down, and 
removed to the outside of the two last set up, anc 
the arch ub Crus carried on towards the two umd. 
She wood work of the gallery is taken down as fast as 
the omaboniy supplaes ts place. 
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arian sresemh Themrsctaes on retuamd, amd on chuamapes of ¢ 7 
in galleries , soleaed: ct ved fie COB RE CLB GUT 73 reat Fidhly 
ct ° 
as the dbustrations aboor zenen aul ceaaletty suggest Pe 

methods to be. adopted yor then sotution 
ZOO. Soannng vet of 2h fhe Lurvds or. the croheng 
sketch, ama marked the nosttions xf the Afferent, 
fies On the semetions mf the gallerces. ther FOS s Meme 
amd abo ther eaact prosctiaid uth respect lo amy ju oe 
nomt cam be acecenate big MOCBR I 4 VON pron thee. AH éé of the 
sheteb, > ame be. wretter 6672032 Lh for atferemce cr: “O7ut 
AMG the work. fer caample -. Fie 7 _ .. astes 
MARWAN a the £100 tS O tet O pox ‘be ti. fond 
gallery yams NL AA? nv 2 eau Pho. soto, 403<cLegQ 
adomensions a thre. wba gue (reme. O op the. return usher 
the galleries joum Mia sorry Sed vid these. furs 3 the pew 
I, ore the was ss thee qallery of departure ; equidis _ 
from the sounts kk ara 1 a7 thee frame I cam ko 2 
mumed. RES promt rp AA hed. by a puchet serves to fe | 
5 
fronts, ana with the pucket at ¥F the dxrection of A 
201. She pure ledr of Ch. ston: of the gallery oe levtery 
thee frames , that botuumaad thre emlhamet ta a eclurn tte 
acsamiung > @4, (o- eacamyele. . the SPACES beter 1G¢.92 thre. fra 
m, m; and u Vv. re landorng th Al eases hrauap 
at wel at that P2AYMLOM of ” an. oblique netiuwun elute 


sbligue. flame q: amid. He ome X neat se | 
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Last should not be placed farther than an oraimary 
interval fiom the farthest point of q. 
202. Prob. ©o etwolke qyorlerry eva. Yoaving 
achewmiunet , by meen of the. working shetehr., the landing 
ama ther nes urth respect to the pocmts of intersection 
of the nek of the gallery of departing with. those of the 
rtturns, the umntrvals of this gallery can be ealeubatend, 
and ther postions marked out on the shoteh.. She man. 
mer of making this timate will be bust Mustrated by 
the following ecamyrle . 

Set A B= 18 feet, Fig 10. be the total Length 
of a gallery of teprantire ; astimonted horizontally along 
Hs ans, from the central picket of the shaft fuom whleh, 
the zallery SLALES . Mt the pont C, 44 ft. from A, the 
ans Of Oe rectangular return commences, and at D, at 
44 ft. frcther; that of” Lane obligue One. She port AC of 
the gallery Fig 11.  t be & common great gallery , the part 
CD Fig. 12 a common gallery ; amd the pot DB Fig.13 
2 great branch. With these data, t ub neg.ured to Heller - 
mune the enteral for the different portions of the 
patery 

So find. the enteral for the fis potion 
AC, substoct from the total Uarate, 4 folk the. 


folowing aggregate; 
Hall the width of the shaft m the clear... . 8,2. 


She, thickness of the Lowest shaft fuame toe oe + 


Soalf the width of the lamding at C .. ... 2.5 
She thickness of w gallery frame atthe lomoling 0. | 
Pr 


which leaves 3q ft, Co be dinided mto suctable unto 
3 fet 3 mches. 
She unterval of the potion CD ult h fi 
ab follows , Prorre Ade’ take the following sum, 
Td he well, f he lavatory of C er aT: 





Shichmess of the Lamdling frame - Oe8 
She distance from D (as uma from sheteh) 

the Camiding frame Seyora. ree; Par 
Shuichness of gallery yrame at lomiing D 2 On 





fe 
»* 





which leaues 40 ft. Sum. Sus can b divided into ounea 
teal cach 3:1" amd, four of 3°. 2° each. , 
M femal thee intervals for the port DB, fo 


Jo f take the frlouung aggregate , 
Gustance from D to feame of lamang beyond 4.8 


Shichness of lamidimg frame beyond D On 
Shuchness of last framect BB... . . Oud 


5. 
Sus Leaves 25 yt, whith Com be alivcdled unto see crvctrw 
of 3.2 each. and two of 3 ft. 
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203 Sy. setting the ground bls f frornes Lov Abe 
cemading, ov Arscemaung gallerces , a small tical Hock 
of wood, tired a odone- Wok us usted. Shs a cubical 
Hoek, the edge of which us equal to the difference of tel 
between the grouma slls ofan entrwal. do detemime 
the hught of the btope - Kock, for any portion of a 
gallery where the intuvals are equa , or nearly $0, 

of the portion must be Awtdoed by the number of nteur- 
vals. Shub, om the portion of Che gallery yrom A to 
C, Fig 10. thee cs an aseemt of 5, ov 60, and twelve 
untuvals, the cage of the slope - Mock wt therefore be 
$e" 5° Sr the portion from C to D, hee wa fall 

of 4. 1’, 0049’, and thutum mrearty equal intervals, the 
cage of the slope - lock ull therefore be 3,7 nearly. 
204. Sn loose 50103, &scdes the ovdlumany gallern 
frames , there us required, as for shafts wn be same 
bork, an auccliary gallery frame . This frame Frg.t4. 
0. Fig. 15. os somewhat wider than the ordinary gallery 
pome, and somewhat lowu than a. ts cap- sll us 
noumded on ton , and hasttwo morties on ts Lower site, 
0 recewe the timons with whih thetwo stanehions 
are feriohed. Se mortizes are x bttttle tonger Chane the 
tenons ; the Latter beng confined un them by wedges 
when the frame is dupe Fo aayust the frame when. 
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4A uf & frarr of: fotding cor ges & plreed under rack. ent 
of IY 7 grouma ole. iy these varuius saritrivyneeds the phar 
Cam be ccadly beat upe ow taken rapark. 

205. o caploin now the practical operations on 
drurimg a galley, Let an eecample b taker where ts 
tol w loose, amd the freer of the gallery HALES fom thé. 
pont of departure. Sn thes vase the fast prame of b. 
gellery 0 Fig.16 must be set up unthun the haft, ana 
against the shaft fraones on the sde fom wrbuch. the 
gallery 8 to open. She ground st of tus srame ber 
Lud, the stanchions are seed to the tment Lil Sm 
frame of the Lait umtewal by battens, ams the top. sib 
frstened. A taruontal beam c, & them secured to the 
umder dedle of the top shaft frame of the dame ortewal 
@ pactows He proper slope for the top sheeting ushen 
the shesting board fr Chis vbyect. A Lhe arramgement or 
the se sheeting may te made of necessary. She ea: 
cavatior pf the gallery now commenced at top; “i 
down with aw erou- tar the sheeting, of the shaft, om 

scale of the gallery Te earth TT acl i 
wards and downwards, and the qatleny shetty advans 
at the same rate. When the weavation has reached 
as four as the untumediate shaft frome, the teece of ut. 
that sustaums the lout portion of the Sheeterg . cs rer 


235 


to allaw the excavation te proceed . When, nr thes 
tarth 1 removed as for as the middle of the {ust mtn. 
val, the auahanry gallery frame Fig15 1s setup, to supe 
pot the top ama side sheeting unt the second gallery 
frame tb placed . os place this Cast frame , the position 
of the ground wll 1s frst detewmuned, Figtt by placong 
the slope- Mock o on the grouna SLE frst Lad, amd then, 
by a common masons fuel A upon tHe bude of which 
the unternval marked, Cacd upon the slope - block, bumg- 
the ton of the grouma ILl on the same level as that 
of the stope- Hock. She silk beimg adjuslrd ame firmly 
Suu, the Hanchions are met slug, ama secured 
by batters to the stanchions of the furst frome, amd 
fhe cap. sill ub seeur5ed im Che Last place. She wjusteneotle 
of the stanehuons and cape.5f ane mace by an ovolimiany 
plum - line, $y means of which the edges of the stanch 
ton’ are placed vertically , amd the sores on the cage aml 
grouma.slls brought into the vertical plome of the aus 
of te gallery 
. She batters are placed horizontally . Sry aw 
level galley they are nated allermatthy at + ama 8 
inches below the cap-4lL. Sn others Fig. 11 they are 
nated 4 uncehes blow the lower of the cape 5s of the 
two frames which they unite; tha will bring tham 
at 4 unches added to the hught of the slope block 
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telour the other. 

She aucilary frorre 5 mot taken down umt 
wedges have teem placed betiweer. Che sheeting and the 
frame Cast placed in mater to mtroatuce the Goards fr 
the neat interval , and these last are Rept on the pron 
duection , as the excavation us advanced , $y wealges un 
seted betuwten them and the sheeting of the umtuval 

shea. 
206. Rranch Gallerrsala docllavwdarde. 
Shese galleries are of the samme aumentions ab small bana 
es: the frames are made of plank ; they are plaeead Louts 
ng cach, ther, and suve at the same time both as 
frames amd sheeting . 

bach frome Comn5ibtS of for peces ; the. San 
cont haue a tenon at each end, Fig. 18, {ting mtr 
notches cut um the cap- sll ana grouma - sll to rectie 
them. 

Wher the gallery is an ascending or. descend 
ing ome, the ends of the starichions are tut obliquely, 
sn ortler that their scales 7Uahy alurniys be vertical. 

Fig 19. «5 aplam ama. section: of thes aescruplie 
f gallery 


207 Shafts a fo, Troule. He safes are Lined. | 
with frames made of plamk, comnected together as 
bhuvnr unr Fig. 20. 
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Sn Fig. 21. a section of a shaft a la Bauke s 
shew, crtueh cs scoffiecently caplamatocy to nemclee amy 
other aAesert#2rtiorr MME CRO Oh 
Fis Kemal of shaft can only be ubea with 
advantage en favorable Sol, on account of the af - 
[eutty of mtroducing the frames supfuuntty near each 
ther | they are commonly placed ¢ foot apart, as shawn 
un the [owe ange gabions , 6 fet long, aml fiom 3 feat 
6 emches li 4 feet’ im Avameter, are somtimes used. for Lmumg 
shafts near the. surface , Smaller gabeons seong emtroduced 
as the work u prraceded wah . 
208. Cowstrorcdlow of pemanen aotlories. 
When the floor of the gallery 4 mot more than 40, Ou 12 fel” 
below the seerfface , t wll te generally best to ofeen Ov 
trench for the work. She with of the trench at the 
tottom should be the same ads the gallery from out to 
out. ae of Oe Sort os uery pr the Warn’ 
“he bation if th tremeh, a beam 5 fot unite should be 
left, ama at 6 feet above this amothwn, ancl to on for 
every additionol depth of 6 fret. Sete berms serve the 
place of seaffoldimgs to piteh the cath out. 
Sf the sol ub very loose the slopes wll require 
to be sustacmed by a sheeting to prevent the earth fam 
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Apter the masonry 15 completed the eacavaled. 
ath i carefully replaced. 

209. When the contruction 6 mace entirely urroler 
ground , &@ wooden gatleny frst formed , the wealth of 
whith between the frames un the char, Fig 22 equal 
to the undth between the prsend of the permanent gallery 
from oud to out; ct height bumg such that there well 
be 6 mechs between the crown of the arch on the exterin 
amd the cap- sills. Me ton ant sale Hacking Hol 
fay about 8 mches. 

When the gotlery os completed , a mer sel of 
ground, sll are Lod along sude of thote of the gallery, 
ther langth feemg equal to the weatth of the peemanmt 
gallery in the clear, Fig.23, a mew set of stamchcons 0,0 
art be Lufr on these silts, to support w meu st of carr - 
sls of the Same length as those of the gallery . Vértical 
boards a are placed along sae the stanchions of the 
wooden gallery, ama are buttressea agaimtt the sheeting 
by Lio hornortal pitces of scanttling , C,C, one near the 
meur arrangement us completed te frames of the gallery 
frat st up ram te taken down, and the mriahorny com 
PrLPCLL . 





She foundations of the piers Pig 24 are Loud 
with am untrereor offset of 6 inches. She prt are then 


4 
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carried up, the lower horisontal buttress feing gracually 
shifted Life, 40 24 mot t emtirfere uth the work, and. 
the lower courses of the. sae sheetimg whieh, fave nour 
become. UMMECESS ANY beng removed . When, the frets are 
completed the stlamchiond are taken down amd replaced 
by fvors p.p cebtemg on the outsole. of the tons of the prsens. 

When this change has been made, the way 
+6 clear for turmung the arch . Sor hes four common 
cemtred A,A.Figs.25,26 made of boards, unrtl be requisete. 
Gach of these cemtres 1b 18 inches broad ano is seoureal 
to w retamgular frame 0 , of small seanithng of the 
same breaith, and as long ab the span of the arch. 
Bach comtre thus prepared 265s upom a trestle Of, ; 44 
suffieent heught to bring the eemtie in its true position. 
to recewe the masonry. 

he matons th eapedite the work commence 
corters are placed together , and. close the arch OV 
then, the other two comters art them placed along 
side of ese, ama the arch wm Like manner us closed 
over. Chem , the two fust art then taken down, and 
removed to the outsede of the two last set up, and 
the arch ub thus carried on towards the two wumnds. 
She word work of the gallery os taken down as fast as 
the mmraboriy supplaes ats place. 


210. Sr the man galleries J comomeemscnd 
orched recess are frre ta serve 24 Atnots ke, | gor. 
umyploments f the miners. hese r200esses are 7c 
to (2 feel om alepeth, and usually of the same + 
ama may te placed at intervals of 15 om 20 feet 
cach, her. Shmilar dispositions are made in 
steming galleries pr the magarmnes of earth, 
for lampung the munes, small portiomnsof gat 
am 6 to (2, feet on Lema the we wn out x» tig 
to the Littemeng gallery for this | HUAGLOSE. Ede 
number of operumgs must also be Left om the p- 
the Listening galleries fe the construction of 
branches mg to the mine chambers. 
ait. When seral galleries bramch off fr 
same point, 2: large arched chamber of x Sgeeatr 
tem fom 8. combluched, which serves ¢ 


| depot, ama is alk 
| tamged with xr 


| 
| ia wall withor t 
- Ee the most o.olvar 
B —_ galleries. Pn the 
b mewea Fig. por ex 
f the galleries: 
a nel at moni 
Sguare arched chambu bc placed b, connect 


1 ab; 


\ 


\ . 
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and wihin tis x space B® “ enclosed by a thin wall, 
conttructed with oor Lotes, lo yure im the Avrectiow of 
the most advanced pallens, 
212. She peers of the: polls are. also arranged 
thier with, grooves. He ofgsets, 40 that banriers mary fe 
made ucthim them for defence ogaimbt the 

wrk Rl penatates nts the gallerny. on some 
CALE a sales oo tuple put ib dug ACrObS the gallery ama 
coverta by boards which are taken up wht the come 
munication ub required to be cut off. 
213. Wee Chowberd Ge Famnker ofFume os 
a: catty A formed. to receine, the change of frowdler . Fig a7. 

Wher. the charter 15 made at the end of & 

, th eZ centre of the chamber i placed on aw level 
i the for of the gallery . of 5 cedccallly better (0 place 
the chamber at He end of 2 small branch rim on 
one sale. Wher the charge db not ta be exploded um = 
mediately , or. thee ground b& much saturated, with 
moittunt, At should be placed im a wll. pitehed 
woodlem case, ov uw a. good cash, oc um a worden case 
covered with tarpaulin , ov any lke eacpedimt adopr. 
ted that may b at hand - the best receptacle ib w 
suater - tight tim case. 
be 007 caplodea Jmwaus bags tll arrbwenr. 


Wf the cate to cortaunr the prowdler cs mot 
than 2 fet square, A may te urtioduced, into th 
ter ready made ; f of a grealer dumention, Ls 
be put together im the chamber, the pucces to fou 
sales beng arranged he the frames of beanches | 1 
BooLamdaise. 

In opening ub left at the ealge of the oo 
about 4 uncehes SQUAKL: ; per the umtroduetion op the 
and. a semilorn one iv the side to cececve the tu 

She cage of of a cubccal case Co conlau 
change a caleulatid on the suppotition thal 58 5 
of powder are equal im bulk to a cubse foot; and: 
OP cn wilt therefore conta 33.89 bs. From 

\ P represen the guven mumber of pounds of p 
fer. ots sa = the ude of the cube sought on. enches: 7 
ae 33-89: (40)? + :P.x? Et 
ey fs x-309V P. 4220 


powder, ana multiply t by JOG, 0% Ste orearly, 
otromn the bursting of gums srbrere thet u 


has not hen pressed down on the powder, A ha 
thought that om charging mines a Lhe unerease 
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space around Che case.. Sx periments on this fromnt™ have 
not been sufficently deciive Co Lead to the adoption off 
214 Boorse -Tromalrs. She howe-though us a small 
worden channel, un which us placed a Linen - bag fel- 
led with powder and termed the powder-hose to fire 
the charge. 
She bag should. be of clase tecture and well 
sewed. | 
Sheese troughs are made 1h meh sguare iw 
the clear. She four pieces of which they ane composed, 
ov the sll, eckes amit Cope; 0% cover ane from th to th enohy 
AM trough, should penetrate the powder — 
cate about 4imches, ama should exactly fut the opening 
ww. 
(As fastened to the floor of the branch by 
| mals trough the st which eriter somal pichets driven 
| % recerwe them, Somitimich the sees of the trough 
She difiaant largthe of the hiough Should, 
be cut to fut eeattly. Bach portion of the tough 
nee Na ee OE LO amd. deouned, with 


omoved. to intiBcuae te powdlen- hose. : 
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mutt te made whim proportioning the trains, each lfour 
hung valued at 3 mehes; this f on one sede of the poocmt- 
where the prumepal trough conmects 5 onselbow more 
than onthe tthe, the pruncipal tough should be placed 
e jemohes nearer to the charge om that side, whieh ws done 
by placing ut th inches from the eemtral port towards 
that sede. guare elbows umpede srrewhat more thaw 
oblique anes . 

Gapenemce hast shown that lwo powder-hotes 
may be placed within 18 inches of ome another, of covered, 
wih carth amd eaploded separately wihout umtrrference. 
216. Camu, Abenes are tamped uther with 
earth amd tos with earth amd wood, ov with sand bags. 

ho tampa tanch with sods ama earth, the 
mumer forst fells the beamch with sods for a length of 
3 feet, commencng al the chamber. She sods are piled 
loose earth over each layer, to fll the vovds between the 
fer an addutronal 3 feet uth earth which should te 
well packed. Another length of tods us laa of 3 feet, 
and 40 altemately through the entire branch. 

Stamp with wood and earth, a stout 
hula f Gack boards us frst placed across the branch 
and fumly buttressed against the chamber, the bramoh 


| 
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& then filled with wll packed rath resting agaumst te 
shuld. for a demgth of 3 pes billets of round, Or dguare 
tember are then parked across the brameh fora Lmgth 
thewhe of 3 fet; another length of rath of the same 
thickness b packed im against the wood; anit te on for 
the entire length to & tamped, finally at the md f 
the tamypung another stucld tb st up amd. firmly but. 
Cxessed. | 

Samad tags for tampung are of the ordimany 
dumentions. wb tamp with them a hurbll ob first placed 
agairht the chamber and urll buttressed. She branch us 
then fill upp with tama. bags Laud un regular Laryers, 
loose earth being thrown over each layer to cloue the in 
Ts b the best hind Art ab it cam Se removed 
of Least resistance of the mint ho past ofthe feanch 
Camped equal te, twee Ws time. Shes Length must 
fe measured im a ught line pom the chamber ty the 
pomt of the branch wher the Camping Qeminatis 
and not alorrg the , 0% hows of the kcamch. 
el. ecthwoas for wreding She most 
ama. the ea-Keon Shese twa methods reguure a posrdler 

Thy monk 1b a bit of agarie 1% um Length, 
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She train to be fired by t 8 arranged as follows. 

Mretobe the eatremuty of the fase upon a sheet 
of fraper, and sprenkle dome Ary fine powder on ut; cover 
Cis powder over with another sheet of paper dtecured at 
hs four comers with dry eatth or stones, pass the monk 
Unrough a hote un the upper sheet, and bt t pryect 
powder , on the battom sheet, set fire to the monk ot 
Lop with wmother puree of ag ariehk., Tumed aw wyorwmer 
of the tars Loman or and. form ab the fist, and 

Phe bow. trap, Vig. 33 2s a box 18 emches high, 
and 6 inches urde ur the clear. he bottom consists of 
a puece of prlamh 18 by 10 enehes , amd Mb cover ws freed 
at one side only with a wooden pin , about which t 
cam $ turmed. 

M6 inches from the top of the box a hor- 
nortal slit us made wn one of: uti bales, ama grooves 
im the two adjacent lot to recewe a putce of board, 
whith ought to slide freely tr ets arramgemenct . or the 
lower. port of the bou,am opening ub left on the sue op- 
posite the one cut for the slide, ty admit the powder- 
hose. | 

| So fury. the train place Gee bor against 
the extremity of the tamypumg, and secure it well; Ce 
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a stung to the side, amd lead ut along Ge stamch 
ff the gallery on pegs driven for that purpose; fot 
the end of the hose unto the boa through the hote 
por &, amd spread on the topr of t ome dey yime 
prowden ; them put in the slide, ama close with wrx 
ov 2ags of sama. bags, all commumcation Setiven 
Lower part of the bow amd the brameh; place a: 
match of sm or eght pots, wll Lighted , on 6 
slide; replace the cover, then pull the shomg, am 
the star will fall blow and fue the mine. 

She two methods above ducked Aavel 
emee of regucrmg. a powder - hose, urhuch 
tome ou, oplsione, aciona the pallnsss 3 Su 
have also, ama mort partietarly the monk, th 
unrttarA daesired. 

ab avocd these imeonvemuemees a galvam 
cunant fas Y late beer applied to fire mimes a 

srviecable in firing charges under t 

4 small rocket Fis 34 woth ae Kaorctp 
fad. of wood fas also beem tuted successfully. So 
ta wooden trough, ‘vith a smovth iktouie ons 
be placed com Che charge lothe port where the 
rocket 5 to start. tin tubes have bem recommmu 
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bit are found. not to antwer. She rocket s them placed 
on the, ent of the trough, the quick mateh with whieh, 
ct is provided us bphted , amd the rocket starts with 
very greak velocity , pemeleates the charge, andl fires: 

Whur te rocket has to poss Lbows, or when 
ct us debued to frre beveral mines at the same moment; 
a roche is placed. at cach turn of the tough woth 
La gucch - mateh steered round a nac: the frst rock” 
arriving al the pont where the other cb placed, fires 
ae: Che orden the better to insure the frst rocket firing 
the second, a quantity of pourler (7 oumee) should ~ 
he shwed about the match of the latter, protected 
by a weage - shaped slp of deal, narled. to the bottom 
of the trough ; the. rocket meeting thus frabses over 
the poles wheel, sepals enclose Ree 
weil he 

A rocket may Se made to tus in 1 eirouan 
Bough , wher the radius of that port us not Less than 

fn orden to prevint-the smoke of the charge 
Lvbith, temg racted by the rocked, frll AGA, by ther 
own weight, and cut off all communication btiween 


the galley and the charge. | 


210. Sn. the maun pallerses a Comumuneatt: 
arched, recess azhe porrredt to serve 28 dots ke, yor 

cmyplements of the mmumers rese. 20esses rr pe 

to (2 fet um alepeth, ama usually of the same « 
ama mean be placed at edtervals of 15 ar 20 feet 
cach, her. Sumelar dispositions are made o- 
‘Listening galleries per the mmagazmnes of earth, 

for Clamping the minds, small portiontof gab 
mm 6 to 12 fre in length we wr out at tog 

to the Litemeng gallery yor thes UW pLObE . Edu 

number of openimgs must also be Left om the p 
the Listening galleries fer the constuction of 

ait. When several galleries branche off fu 
same pot, Qa lange anche chamber Of ax Sgecaire 

TL i conbtucted. whieh serve r 

dtpot, ama als 

_ eal a 26 

) Loe the most aolvam 
B \\ [ gallries . in the 

b MLL Fig fer ex. 
f the galleries 2 

a meet at mol 

Sguanre arched chamber. bc placed te, comet: 
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and within te a space Bu enclosed by a tum wall, 
constructed. with loop totes, to fre im the dunrection of 
the most advanced Jrlbenseh BAB, 
212. Be fered « of the. gallus ane also arranged 
either with, grooves or offsets, 50 that barriers may be 
made within them jer defence ogaimbt the enemys 
miner urhen he penetrates unto the galberry. Sn some 
cases a sumple put Lb dug Across the gallery amd 
Covercta by boards which are taken wpe wher the come 
munication required to be cut 
213. Wome Ghowmberd .% Somber ofPume os 
aa: cavtly A formed to receine the charge of powder. Fig 27 
Wher. the chamber ib made at the end of a 
prlley , the centre of the chamber ob placed on w level 
with, the for of the gallery . If th usually better lo place 
the chamber at the end of a small branch returmon 
one silt. When the charge not to be eaprloted um = 
omedcatelr, , or the ground os muth, saturated, with 
moisture, t shoulda be plactA im a well. ptehed 
woot case, ov im a. goa cath, ox im Q wordler case 
covers with tarpaulin , ov any tke expeadmt adop. 
ta that may hat hand - the best receptacle ba 
uate - ee tum ease. 
be soon enleates canvass bags, wll anbwer. 


of the cate lo contaun the powaler us mot 
ram 2 peel square , A mmany he introduced ento th 
ter ready made ; of of a guealer climention, ko 
be ft together un the chamber , the puteeds Co po 
Scales beng arranged Che the frames of beanches x 
Hoolandarse. 

In opentng os left at the calge of the oon 
about 4encehes SQuare , per the mtroduetion og the 
anda semitor one im the side. to ceeewe the ho 

She cage of of a cubical case to contain 
change a caleulatid on the supypwotition thal 58 5 
of powder are equal im bulk to a cubce foot, anal 4 
cube unehes will therefore contain 33.89 Ws. From 
g P represen the gwen number of powmals of pu 

2.63 age x the aude of the cube sought on imehes, O 

35°89: (40)? : :P. x? ie 
a uf x-3-09V P. wa? tid 
os that us to chtaum the edge of the eubical case im in 


_ Yo der, ant raubtiply it ty s00,, 0 vi nearly. 
thom the bursting of gums urhere the w 


has mot hen pressed down on the powder, t hab 
thought that on chargung mune a the cnerease | 
ffect would be produced by Leaving w certacer fr 
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space around the case. Ga periments on this promt have 
not teen sufficcently decive to Lead to the adoption off 
214. Doore -Tromalns. She hose trough. 1s a small 
worden channel, uv which us placed a Linen - bag fel- 
led with powder and tumed the powder-hose to fire 
the charge. 

Se bag should be of close teature and well 
SUE - | 

Sete heoughs are made sh imeh square im 
the clear. She four preces of which they are composed, 
ov the sll, sdes amd top, or cover are from I to th snohy 
cath, im thuhmness. 

A trough should penetrate the powder — 
cate about 4 unches, and should exactly fut the opening 

wu. 

peas fnstined to the floor of the branch by 
[eats through, the st whieh evitr smal pickets driven 
| & receewe them, Somitimich the sues of the trough 

CT Se difinenst Longth of the liough ould 
be cut to fet ewactly. bach portion of the tough 
ho ate et ee fee amd. secured, with 


mnoved to intiBduee te potter hose. 
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She tough is sacd to make am elbow wher 
it changes A Aneclior . She pueces foomung an elbow 
should. be fermly yet semply commedted. Figs. 28 ama 


29. shew the mos Common ei 
2193. Srorotiowimag One Sta a 


are to be fired ree the we same moment, it reCebS Apc 
$0 to proportion tetir trains, that, starting from 
the same pomt, the aslamces om time from-that 
port ta thre charges ra & all equa . Se folowing 
cases show the marme. of obtasring tus web ull 

oor two charges, Fig. 50 place w Trough onthe 
shortest lime from the one to Me othen, onarche the 
centre of it; anc let the primepal tough yon 
in tat pot 

ohon three charges Fig. v1 conmect,as above, | 
the two whith are nearest. ocet a trough fiom the 
middle port of this to the third charge, biseetthe 
whole length of Trough between ts turd charge | 
ani. ether of the thers, them bet the prumeyral ! 
hiough fe yond to thus Last point. 

dor four charges, Fig. 32, [est conmect 
two amd two, them youn We cercteal pounts, and 
Proceea as above. 

Ke eb ours Of a trough impede the eom- 
munication of the fire, fre whech an allow anth 
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mutt te made whim proportioning Mt, teams, each, Lfour 
tema walita at 3 nehe; ths of On, 082e bce of the pooint- 
where the prumnepal trough. cammectt tb omstlbous gore 
than onthe tthe, the prireypal tiough) should be placed 

° sunches mearcee th the charge om that sirte, which bs done 
by placing ut th inches from the central pount towards 
that sede. Sfguare Lows Lnpede Synewhat more thas 
oblique Ons . 

Gapenencee has shown that tivo powder-hotes 
may be placed within 18 inches of ome another, of covered 
wiht cath and uploded separately without emterferente 

~i 
216. Camu, Abunes are tamped ther with 
cath amd 4o0s with earth and wooed, or with sami bags. 
ho tammy a branch with, ted and eath, the 
mumer frst fells the beameh with ods for a length of 
3 feet, commemncng at the chamber. She sods are plea 
m wegulan layers, the prrecautiorr being taken totheou 
loose eavth over each, Layer, to fll the words belivetry the 
fods. When this tngth us finished the miner fills om 
fer an addtional 3 feet with earth which should te 
well packed. Another tingth of tods us Cara of 3 feet, 
and 40 akteenately thiough the entire teanch, 

Stamp with wood and earth, a stout 
thud f thick toands is first placed. across the branch 
amd frmly buttressed agounst the chamber; the branch 
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8 then filled. with wll packed varth resting agaunstt the 
shield. for a length of 3 feet ; $llets of round, om square 
thiwse of 3 fet; anothtr length of cath of the same 
thickness ub packed im against the wood; amit so on for 
the entice bength te & tamped, finally at the end of 
the tempura another shield Lh sl up, ama, firmly but. 
Crebsed. | 
Gama bags for tampumg are of the oralimany 
dumensions. 0 tamp with them a turbl ob first placed 
againht the chamber and ull bitteessead. She beamch es 
loose earth feng thrown sven cach Layer to clode the pin 
Sigi os the bast hind 0 Fred CO 
tammped equal th, turiee this lint. Shas length mist 
fe measured im a right Line prom the chamber te the 
pomt of the branch wher the tampung teminalil 
and mot aly the windings, or elbows the branch. 
217. roetvods for oeonlading, She most 
ana. the ‘yeKeory. These tivo methods regusre © prowodee 
Tha mone ob a bt of agarie: 16 om, Length 
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She train to be fur0ed by t ob arranged as follows. 

Kreteh, the eactremety of the ose upjron a sheet 
of fraper , and sprnkle dome Ary fine powder on Ht; corer 
His powder over with another sheet of paper deeurced at 
hs four comers uth dry catth, or stones, pass the monk 
through, a hole m the upper thet, and bt Xt proect 
half Ls length above t, ts base bing plunged um the 
powair, on the bottom shect, set fre to the monk at 
top with another puree of agarek, Armed om wxorwmner 
of the same dumensuons ana fourm ad the frst, and, 

She $oce - Crap, Fig: 33 2s a box 1s nohes hugh, 
aed 6 inches uiite uv the clean. She bottom consists of 
a piece of plombe 18 by 10 emehes, amd AB cover £6 frced, 
at ome side only with a worden pin, about which wt 
cam $ turmed. 

Mt 6 unches fromthe top of the box a hor- 
tgortal slt us made vw one of: ut sales, ama grooves 
on the two adpeert tot to receewe a puree of board, 
which, ought to slide frecly tr Cis arramgemertt. oir the 
ower part of the bou,am opening cs beft on the site ep 
posite, the one cut for the slide, to admit the powdar- 
hose. | 

| So fir. the train place the bow against 
the extremity of the tampumng, amd secure ct well; tie 
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a stung to the stile, and lead ut along Gee stamch 
f the gallery on pegs druven for that purpose; px 
the end of the hose unto the boa through the hote 
for 2, amd spread on the topr of ut tome dey sir 
poutler, them put un the slide, and close with was 
oe 1ags of sama. bags, all commumceation betiveer 
match of sun or eght ports, well Lightid , on t 
shade ; ceplaee the cover, then pull the slong, am 
the star will fall blow and fue the mine. 
ineonueniimee of eaguucring a prowder- hase, sarhch 
from Lh own eoploscon ; tons the galliiss Si 
have also, ama more partiewlarly the monk, O 
urttarA aesur4ed. 
ob avoca these ineonvimumess & gabvam 

cuncant has late Beers applica te fice eremes 3 

serrrceable im firing charges wmaer « 
4 sma cechet Big a anthea herr 
fread of wood tas also bem trued successfully. So 
a weodem trough. , ith  sonodth ca tortie ons 
be placed. from the charge to the point where he 
weket (5 to start, tin tubes have bem recormmu 
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but ane found mot to antwer. She rocket s then placed 
on the, endl of the though, the quick mateh with which 
tis provided us lighted, and the rocket stints with 
Wir. the rocket hans to pass lbows, or wher | 
ates alebtred to fire several mimes at the same moment, 
a rocked is placed. at cach turn of the trough woth 
La gucck - malsh secured round a nac: the frst rock 
anivimg al the point where the other ub placed, fires 
ak: br order the better to ntune the frst rocket fring 
the second, a quantity of powder (Hi oumee) should 
he threwed about the math of the latter, puatectid 
by a weage - shaped ship of deal, naked. te the bottom 
of the trough ; the. rocket meeting this frabses over 


M rocket may fe made to town ina. eiroulan 
tough , whin the radius of that partis not bessthan 

fn orden to prevint-the tmoke of the charge 
suhuth, a oe Oy the rocket; fall again by ther. 


the gallery and. the charge. 


2A 
. @e 


A rocket 6 nehes long, will thavel sory 
at Leadt, ama ts ulocity 6 40 great, that two rock 
fred at the same moment, Lo wen viry Affercerct : 
tances, Leave mo perceptible umtuval in the tumus 
fo proportion the trains of mines to be fixed sem 


She ordinary rocket for this serwcet cor 
Ys of am oumce of a composction formed */s of fis 
powdtr, 7s sale, ama Is of charcoak - dust d 
moredcerts should $e very cartfilly muced. , tom 
nearly Ye of am inch, amd entire weight about 
OLE. Sockets may be made much smaller. whe 
218. Solan. Blasts are small chambers, ov} 
forming off last. holes rogues the ute of postii 
trols, called ‘rrr, yurnyunr, hrayurs, metdles, aria 

ob frm the Mast. hole, two oc three me 
while the head of of t us shuch with sleage he 
mers by one o tivo others. Tee frst tums the be 


a wo 
i a 


+ athe" 
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at cach shwhe % that the tite may be cnreular , and from 
tome Lo tome clears A out with Cae seraper. 

When the tole required does exceed 15 emehes 
om aepth, i may be ecccavotea um the above mammne ; 
tut of 20 wnthes, ov more, dey, the yemper ob generally 
mate use of. Dhe miner oles the pumper in. both hands, 
raises wt, amd lets t fall em the hol, tuuming t com 
timually : he abso clears the hole with the seraper. When 
the stone 1b of a very hard descuption, ts usual to 
pour water occasionally imto the pumytt -hote. 

os load the hott, (ll about one’ fourth ov one- 
Curt of t with powder, according t the mature of the 
SOME. She charge for a adept. of 18 ches 15 from 8 ta 
12 Odmreed - 

Jo tamp and pume He Hast-hole, the needle 
Mb fast introduced plunging ut well onta the powder, and 
placing ton the smoothest side of the hole, then a 
faye of clay 4 laud on the powder, and <b closely preted 

Other temilarx Layers are ther laid, or Layers 
of Frick reduced to mall bili, the needle bung termed 
apeatedly. Sts usual t press down the furst layers 
with a bae of wood, the helue of a toot for enstamoe, and 
Ce latter onus with the non tampourg bar. Wher the 
hole b thus plleot up, a small shell of bay us formed. | 


xounad the needle, which, 8 then withoriun , the 
Oft byt filled with fine powder, and to frc 
a ononk or a piece of port. fire. 
in whieh case the pruming  20lled upp um a she 
frown paper, or tus imtroducead im straw stalls: 
imto one another. This pruming os placed om the . 
tat the same time at the charge, 0 that t may . 
well unto the latter. She tampumg us them execet 


before. 

. he «se of the tampumg far wna the or 
lampumg may alo be dupensed with, the hote bums, 
over the charge with very fine avy samd, poured on 
tn freming Masts have tet to the envention of p 
fses , which are made lo furm somewhat wn the sar 
as the fuse mn the small Chemise fire cracker. Sh 
use cb far safer than any of the former methods 

Bor Watts unde watn thec & Lom 
ina welt tight tim cate amd fused ether by ag 
current 0c & frmiung fuse which  proticlea peor 
walter $y a tomall tube commicted with the chang 
fading tothe surface of the water. 


= 
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an Mlasting rock a Large portion of the powder (nearly 
half } may & saved by mucimg with the remaining 
prart fume dry SAMS - aust of thm or beech. Gr Vasts ea. 
ploded um tus way, te ofect 4 not the same as 
wher the full charye of powder us uted ; the rock slits 
into fer ana larger feces and to fenish avcoling 
them, a more frequent ube of the Alealge hammer vs 
MEG UALR . 

to overturn matonky , art caleulatta ab in w common 
sok, ty using the proper quantities gwen um the pre 
ceding OP Ee feet LOAF ratory Bb 


220.' Co Rreacha Wall. Lut aseetane f 
practicable the Hhuchness of the walt, amd then proceed 
this: — 

Sustt case.- When the wall us from 2 to 3 fect 
lower past of it ama fire them. 

Second case... When the wall us from § % 6h 
fet. thuok place one or two charges under Us foundations 

Shira case. - When the wall trom 9b 12 
fA: Gack, ofeen at the foot of at, or about 12° above * 
the wat - bevel, a Suanch galley, which must be 
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at theee fourths of the thuchmess of the wall, anal 4o 
other Fig. 37. 

When galleries cannot be duven at the proper 
level for the charge, atin the demotition of wharf ke. 
shafts are sunk behind the wvetment, av ala shot db- 
lamee on the rear of t, Fig 38, and branches are then duven 
to the postions for the charges ; ov, whieh us stl better 
because 1b more speedy operation, a shaft may b sunk 
fr cach 

She depth of the shafts must be sufficient to 
admit of a proper lngth f tamping 
of earth iy eae of tt be destroyed , prolong the 
bramohes im the interior of the carth suffiecentty to allour 
of the mimes at the back of the walk raplodung before 
thote placed um the earth beyord Fig 39. 

When there b a galley Fis. 40, at the backol 
a 
of distamen apart equal to tusice their lone of leastamite 
lame ; Vi. at two Lmed untewals. 
charges art tem tamped ; She ten of 
the taping should be equal tv twwe the ber af fear 
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sesstamcee of the. eatreme charges. 
Mie following omtthod tas teen employed with 
















the whole charge om sin heaps, with stiorg frau 
teacding from une to anither. Then lame ‘tro rugly 
anal carefully the ends of the gatinry , traverg the 
entimared to be demolished vol. When the pallery ub 
more thasr 2 yurds wide ara fugh a oY have many 
sus adefcult to Camp the charge of powder mist be 
farther augmented to produce the desued effect 
223. Nemroltrow of Cowens. Mf the enter 
deameter of the tower be 6 yards or more, Fig 41 dune 
hranrhes untothe wall from the untltrtor of the tower, and 
place charges 3026 to bea Little nearer to the 
than to the eatercor of the well. Ythen the Tower vo 
nected uth walls, tuarges must be placed. at thar 
| hen the tower us fut 40r 6 yardsin ; 
Fig 42, Aimh 2X Shaft to about the bevel of the batlom, of 
foundations , ama nlre w harge there corresponding. 
lo the lume of least nsicblasce measurta pom YRE ce 
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of the charge lo the foot of the wall outscde. 

Gover the floor of the lower wth two rout ~' 
f small bams, then, lay upon them tuo beams eroi- 
simg ; amd halved umto one anothn, and place upon 
these ceprights abilling forrly agaumst the. masonry 
of the arch. 

When a shaft cannot te sunk on account of 
waltr, and uhen the tower has loop -holes whieh prvent 
charges teimg placed in the walls, tay the charge on the 
floor of He town enclosed im aw slhrongly constructed cake, 
propped on all sides against the masonry. 

Whin the lowtr 1 square, and has sewtral 
flores or sages, the charges may be placed at the four 
comers of the ground story , tampung the fst (lore. 

224. Demolition of Somer Wo 
Ghee charges in the pecs and gable onals, tothat thir 
crates may sleghtly cro tach, Cher. 

When time presses , a charge i Lara on theflor 
of the magayme, the doors are barncaded, and t us fared 
with a hose La ouctscae. 

So deteemime the quantity of powder required 
fr the heap, calelate the number of common mimes 
required to overtiam a revilment of the same length and 
Chuchness a5 the walls of the magagume , including the 
puiers; add one half to the sum of the charges Gus founa 


2 56 
OO" She above mithod. is only applicable to map 
frre of not more than 150 6guant yards Surface Hf 
greater, capacity, the quantity fust found should bem. 
creabeal Yi for every [8 square yards Of additional sur. 
free, ana & placed um two or more heaps connected 
with, powder hose, to fue Cem sumiltancously . 
2285. Hemolliow of Soudoed. dh desteoy a 
bridge the puers of whith are from 4 to 5 feet Guck, | 
place um one of the pers two charges of solo 160 Ga. 
cach Vig. 43, amd secure a plank to the budlge on 
to place We powder - hose. 

Sf the pier te from 6 te 10 fact thich, ane un 
the muddle of a, parallel to ts face, two small branches 
at the ends of which place charges of from 200 to 230 Mh. 
cach Fig 44. 

When thee u not time to plose charges in the. 
emtrerioe of the pers, cut a tench over the hey of the 
8 unches dep, om which place 400 Co 530 Bs. of powder. 

Shis guamtity of powder has token seme - 
coreular arches of 216 feel spam, and 4% feet thiehnesbs 

Srothe good mlhod sl uit a trench om 
fom of a cross, Fig. 44, over the mudatle of the arch, each 





257 


bramch bung about 10 feet long , amd carried, down to them. 
trades. Slace m each branch 200 Hs. of powder for am arch 
3/4 fee thick, and cover the changes auth. timber, earth &. 

An arch, may also be blown up by suspemcling 
an open tough under ct with cords, and placeng tre at” 
charges of powder sionlar to those aleeaiy stated for teorohes 
cut on the surface 

Wher. the saving of powder of consequence, 
sunk a shaft down to ome of the haunchisFig. 45, and 
place the powder un ore mass, unless the budge be very uncale,, 
an arch of 18 inches, ov 2 feet thckriess of a. brvdge 20 feet 
welt , may thus be destroyed wth 45 Us. of powder, fa 

} cam te over the eb; aoegual 

veut aire a 

Lf the budge more than ro fed ude, two 
shafts onubt be sunk, amd. charged at before deserebed 
When ta whe walls of the budge above the pers are shihtly 
bult, and the loading of the arch «3 of loose rubbesh, a 
small gallery shoulda be druven about 5 or 6 feet from the 
arth stores, along the aad of the budge, as at A, PigAs, 
a rum 5 then made towards the arch, and the charge 
b placed im corlact with the vatrados. Brdges of tember 
may be Flown up by suspending barrels of powder umoler 
one ov senal , 


226. SYeowlitiow of DOowded. Regen by umdeminung 


com | 
. 


& rocket 6 nehes Long, will travel tov 
at Least, ama ts ulocity 26 40 great, that two roc 
fred at the bame moment, Lo wim very dffercerdct 
tances, Leave no perceptible umtewval in the time 
their arrival. Shes property, of rockets remoters 
fo proportion the trains of mines to be fied tor 


mucely. 

She ordimary rocket for this service oo 
fe of am aumee of a composition formed. */s of f 
powdtr, Ys saltpelre, ama Is of charcoak - dust. 
imgredierds should be very carefully mined , fos 
OLE. Sockets may be made much smaller wh 
negurea . 
218 PNM. Blasts are small chambers, ot 
made in nich, ov mastonty charged uth powder 
fovrmeng of blast - hotes regures the use of partir 
tools, called ‘wrod, yumnyurr, hrayers, needles, afd 

ob frm the Satt- hole, two or three » 
utile the hidd of of 2 is stuch with sledge h 
mers by one: v6 tivo others. Tee frst tums the | 
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at cach, toke t0 that the tole may be circular, amd from 
tome Co tume clears A out with Ce seraper 

When the tole required does excted 15 umehes 
on atpth, kL many be eccavoted un the above manne ; 
tut ff 20 Uchts, Wo more, deep, the yeomper us generally 
made use of. Lhe omimer Wola the pumpere im both hands, 
raises L, and lets t fall x the hol, tuming 4 con- 
temually : te abso clears the hole unth the scraper. When 
the Sone b of a very hard descripteron, tt is usual to 
foun water occasionally imto the pump -hote. 

load the tole, fll about one-fourth ov one- 
Cara of t with powde , according to the mature of the 
stone. She chorge fora depth of 18 enches us from 8 & 
12 Oars . 

fo tamp and prme He Mast- hole, the needle 
@ fast mtroduced plunging t ull into the powder, and 
placing ton the somocthest soe of the hole; then a 
tayer of clay ut laid on the powder, and es closely preéted 

her tiumilar layers are ther laid , or Layers 
of Fucch reduced Co small bili, he needle bung turned 

, SOLS usual to press down the ferst layers 
with a bae of wood, the helve of a Loot for enttancet, and 
Ce Latter onus with the non tampurg bar. Wher the 
hole 6 thus fillet up, a sonal shell of clay 6 formed 
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xounad the needle, whieh, 18 than, witholian , the 
lft by t fled with fine powder, amd & ob fur0c 
a monk or a piece of port fire. 

Shit use of the needle s often ALFEALSL* 
im whuch case the priming ib rolleil up. im a she 
brown popn,o tu umtroduced um straw salts ti 
imto ome another. This promeng os placed om the he 
tat the same time at the charge, 0 that t may pr 
wel unto the latin. She tampumg us then execute 


before. 
he use of the tamgumg bar and the ord 
lampumg may alto be aduspented with, the hote bung 
over the charge with very fume dry samd, poured un. 
on preeminrg Kasts have Ct & the emuention of pr 
frses , which are made lo urn somewhat un the sam 
at the fuse im the small Chumuse fre cracker. She 
for Hasts unde watn thec e ib mds 
ima water, tight tim cate amd fred ether by a 3a 
current or a prming (ube which  proteclia pam 
water $y a small tube commicttd with the charge 
feadimg to the surface of the wal. 
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half ) may & saved by maucong with the remaining 
part fume dry bau- aubt of tlm or beech. Sr Uasts ea. 
ploded uv thus way , te fect 4 mot the same ab 
when the full charye of powder used ; the rock tna 
into fw ana larger preces ana te forsh alurcoling 
them, a more frequent ube of the Aleage hammer vs 
CLG UREA. 

219. Dewmclitiows. She changes of mines entemaed. 
lo overlurm masonry , are caleublatta ab in w common 
sock, by utimg the proper quantities gem um the puree 
ceding OEE fo Ce feet LO f matory Bb 


220. Co Buacha Wall. Faxst oscertarne if 
practicable the thickness of the wall, and then proceed 
thus: — 

ust case.- When the wall us from 2 to 3 feet 

Yeoond. sabe. Wher the, salt i fom. 6 68 
tet. toh place one or two changes under Ua foundations 
plum with the centre of the wall 

Shird cate. When the wall {nom 9 to 12 
ft. tuck, open at the foot of 2, or about 12, above * 
the water - bevel, a bxamch gallery, which must be 


duvern to the comtre of the wall; then make two 
pemndiutar returns to this bameh , amd place ti 
prowder at ther extremntics, Fig. 35. 

221. Co Preach a Walk woth a Bere: 
Open at the foot of the wall, or 12° above the bur 
the wattrr, a tranch pupenduular tee olurcec 
of the rewvllnint ; ane ct through the wall t 
earth , them make to the night and Lft two 
Sranches , following the tack of the wall, and eac 
tenagth equak to ts thichness, place the charges 
ena. of these branches, 40 that the cemtre of each 


222. Demoliliow of Revels. Hen t 


are not more than 3 feet tuck seueral tranches a 
dniven pependieutar to the Anection. of the cet 
produce crattrs that will nots each other a bt 
usual dimensions, the harges are placed as { 
as practieable, um the limes of then axes anc 
Cer yunction with the revetment. Fig. 36. 

one tramth for sath parr of charges, one 6 mad 
tach charge, and the whole of the charges are pr 
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at three fourths of the thickness of the wall, and 40 
ther Fug. 37. 

Whin galleries cammot be duven at the proper 
level for the charge ; at uw the demoltion of wtargs be. 
shafts are sunk Selina the wvttment, or ala shot ds- 
tamee um the rear of t, Fig 38, and branches are then duven 
lo the positions for the changes; ov, which us stl better 
teeaute tb more speedy operation, a shaft may b sunk 


fr cach 

She depth of the shafts must be sufficient to 
admit of % proper lngthe f Camping 

at the same time with the wall a mass 

of eath um rear of t te b& destroyed , prolong the 
beamches um the enterior of the carth suffuccenthy to ablour 
of the mines at the back of the wall eoploding before 
those placed im the earth beyond. Fig 39 

When there 5 a gallery Fis. 40, at the bachof 
the revelment, the changes should fe placed along this 
at distances apart igual to tusive these lime of Bratt nesch= 
charges are then tamped,, at each ena the Length of 
the tampung should be equal tw tue the bere uf ‘cash 
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sesistamce of the tatreme charges. 
the prloweng mithod has ben employer uit 
Succeed. Megar ding: as the Lime of Last resistamee: the lfae 
from the galiery the ealiuor surface of the arrlt, ora) 
a rou of oumes placed al two met enteral 
throughout the Srgth and calubate the sam of the 
, Lo whith ada one tal (ir a great gallery, phe 
the whole charge mn brn heaps, with strorg fraud 
leading from one to ansthe.. dhen Lamp ‘tronyly 
ama carefully the ends of the gallery , iaverng the ipa 
wmntimaed to be demolithed vou. When the zabiry ob 
more thar 2 Yar wide ana hugh . we of et fave onan 
uth a pfcutt 1 tamp the charge of powder must bh 
itr augmented lo produce the desir40ed ect , 
223. Memolitiow of Cowes. f the ent 
deamelere of the tower tte 6 Yards J InOKE, Fig 41 auve 
banrhes untotfewall from the umlercor of the tower, and 
place charges 50 2b to bea litle nearer to the mtorr 
thar. to the eateurcor af the wall. When te tower vs con 
nected with walls, trarges must be placed at then 
| Wfen the tower us bul 4 or & yards in ; 
Fig. 42. Aimk 2 shaft to about the bret of the bottom op 
foundations , ama nlrce w harge there corretpomaeng 
to the lene of least »sbblasce measucta jom VRE Ch 
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of the charge to the foot of the wall outsde. 

Gover the floor of the lowtr with two rows - 
of sonall beams, then fay upon them tivo beams crob~ 
simg , amd halved unto one another, ama nlace upon 
these eeprght abitting furry agaunbt the. masonry 
of the arch, | 

Wher a shaft cammot be sunk on aecownt of 
waltr, and when the tower has loop - holes whieh provent 
charges fang placed in the walls, tay the charge on the 
floer of he town enclosed unr a skongly conthrucled cibe, 
propped on all svdles against the masonry. 

Whur the towtr us square, and has tweral 
floors or stags, the charges may & placed at the four 
corners of the grouma story , tampumg the frst floor. 

224. Demolition of Fowder Moaqaryi . 
Ptncee charges im the piers anc gable enils , 0 that hun 
crates may slightly cross tach thin. 

When time presse, a charge is lara on theflor 
of he magayme, the doors are barucaded , amd. ut us fr0d 
with a hose Ld ouctscae. 

oo detumine the quantity of powder regured 
fr the heap, calelate the number of common mimes 
megqured to overtiun a revtlment of the same length and 
thickness as the walls of the magayme , ncluding the 
puers; adld one half to the tum of the charges thus founa 


2 56 
OO” Shu above mithod. is onby appluasle to mag 
joes of not more Can (50 Squart yards surface H of 
greater capacity , the quantity {ust found should he um 
crease “10 for every 15 6guane yards Of additional bur. 
free, and b placed ium two ox more heaps connected 
with, powder hose, lo fe them swmiltaneously 
225. Hemoliliow of Soudoyed. db destroy a 
bridge the pers of whith are from 4 to 5 feet Duck, 
place um one of the pers luo charges of 13olo 160 &. 
tach Fig. 43, ama secure a plank to the bridge om 
to place We powder - hose. ; 

ff the pier te from 6 le to feet thick , dnwve im 
the muddle of , paralldl to ts face, two small branches, 
at the ents of which place charges of from 200 to 140 &. 
cach Fig. 44. 

When thee us mot time to place charges um the 
untYrLor of the puers, cut a teemch over the hey of the arth 
(3 inches depp, um which place 400 to 530 Bs. of power. 

This guamtity of powder has beoken seme= — 
cureubar, arches of 26 feel spam, amd 4% feet thickness 
at the crown. 

Srother. good milhod sl wut a trench on: 
four of w erode, Fig. 44, over the omtlale of the aro, cach} 


| 


ais 
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brameh bung about 10 feet long , and cared down to the um. 
trados. Slace m each branch 200 Lbs. of powder for am arth 
5/4 fee thick, ama cover the changes with tener, earth bo. 

An arch may also be blown up by suspending 
an ofuem tough under it wth cords, amd placing on ut 
charges of powiter tomar to those already stated for tances 
cut on the surface 

Wher. the sauing of powdler, 4 of combeguence, 
sunk aw thaft down to one of the faunchesFig. 45, ana 
place the pourder um one mass, unless the budge be very wide, 
am arch of 18 unches, ov 2 feet thickness of a bralge 20 feet 
Le , onary tues he destroyed unth 45 Ws of powder, ofa 
Loadung cam be opplued, over the change, gurng anegual 
resistamet Lo the arch, 

ff the budge more tham to fet urde, lio 
shafts omnust be sunk. amd charged at before descrebed. . 
Wren the side walls of the budge abore the pices are slightly 
bult, and the loading of the arch 15 of loose rutbesh, a 
small gallery should $e duven about 5 or 6 feet from the 
arth stones, along the ans of the budge, as at A,Figss, 
a rtuam ub them made towards the arch, and the charge 
b plosed un contact with he vatrados. Bruadges of tember 
may be town upp by suspeniting barrels of powder umoter 
one ov several pS. 
226. Heolrow of Ioowses. Begun. $y umolemumung 


wig 


the windows and doors, ama cu thing zway thie pers 
ther, 40 as % beare the bulding supmorted by a yr 
only ; mecanty Aquat. Mace um tach of the grees 2. rhe 
of fom 13 to 16 Le. of powder, tampung well uth 
Proportion the traums ta the afferent changes , 30 Hat 
oma & semultameously cap loaded . Wf nressed for ler 
ctsort to the same methods as sou Lowers ama gallen 
ow destoy paliwades, or gates, doors he the 
mtthod to suspend a Leatheumn bag (led uth « 
ether with a forked stich, 2 strong gurkel or @ sto 
copper, marl , agaumbt the gate, ao nalsade. the bas 
have about am uch of pot. fre fumly Secured un 
side of iL, to communicate the fire to the charge. 4 
throw down a strong prliade , from 30 to 50 Lbs. of 
shoulda be used. % burst apen a lowe - gale, , 60 to 
bbs. of powder wlll be required. 
227 Bomnasies. Moenes are so called. whew, 
at the bottom of small shafts for 9% 12 fer Meese 
powder Us lodged on ome of the dcaled of the shaft , é 
4d fred from a beeure S1r0t by rears Of 2 04 
hose brought “pe one dele. of the shaft , 2A AA 
a tough parallel to the ground 5 ov 6 fret feet 
free. When there ts no »rccasbuon to fear, ray reall 0 
nat where. th trough cb Card, , well 
suffermt to place t 2 ov 2h feet umaler the or 
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She powder ease ama trough should be well pitehed, 
the shaft Lamped un the strongest manner; ana the 
man & undieate to the ememy the position of the 


fougatse. | 

228. Shel Souaassed. HMells may be Lurcea 

. singly , or um bmall heaps, ana be made % burst ether 
uniter the ground ,; ow on us senface. 

they are lo tiuxstl under the tarth , they 
must $e sufpuccently: charged lo produce a crater, Trough 
wvbtebe the prreces are propeeted. 

Wf they are burst om the surface, He rt-~ 
gudele quantity og prowten to produce a naler and 
throw out the thills must be lodged under ther, 
white these latter need only have w bufficent charge 
lo burst them. 

Dr all cases a bor b used, Fig 46. derited, 
nto two parts by 0. partition. She shells ane placed 
on the upiprtr park , ther pugs poeggect through the 
partition , amd eelima from i” to 4 moh below 2. 

Sn the Clown pra the hose onlay place 
wuthin ne shells ane urtimaed to produce ther our 
craton, but powder sufficcent Lo prrocuee the crater 
th wrthoduted when they are wmteruted to burbt crv the 


surface af the ground 





forgasses ant very Lmitta amd poly ALbTUCHIVE NLM 
to ther craters, conteguemnlly they shoulda not be ts 
ploded umtcl the enemy above Chum. 
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Commlerscorun -allerres. 
220 Wh He data vant Bump by the fiw of 
the prvcapel 7 @ coumdirbeargn - 92 Lens offers one of Lhe bebt 
means of [tartemg them wth rruubhetey | 
She most simple. arccapugement of this defemee 
conb0Uts ( PLIX.. Fig 1.) of am arched gallery A, ov passage 
wary ; behind the wumturseayr wall, with w hamge of 
Loopr - holes pureed un the countusearypr wall. 
The wittth of the gallny should be at least 
Pik amid ts height to the cnawn of the arch 7 feet. 
capping of the arch should be at least 3 feet bebour 
the ton of the coumterteary - wall to presuve the areh 
fron the fects of shells. She Loop - holes should be 5 
fet apart measured betiwem ten centr, ports, their 
height above, the floor of the gallery 4% feet; amd above 
the bottom of the ditch at beast 6 feet. Vint hotes are 
plaeed, above the Loop totes for the escape, of the smoke. 
Ms the form of arch usually adopted, for Thee 
galleries ub the fle centre, t tas been prod that, with 
he aumensbsonds aboue guven, (ama. whith, with the 
ovdlimary height of countersoarps , admit of but slight 
augmentation,) the men placed, at the loop- holes are 
un roth w combtraimed, positiom for w poromypd use 
of ther pees, bes.dles bung Liable to be yostled, whem 
there us any movement of troops um the gallery. do 
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remanve theses tneonrententts, & Afferent arrangement 
has, wih SIME, Yeas tack, ; beear allopted by the teone 


. This plan consists Ip range of arched, rvicel- 
66, A. ( PL.IX.Figs.2.3 4.) emmediately Leu Lab of the conls 
scarp, wall, of suffecemnt wedth amd depth for the 
service of three loop - holes um earch. She xtecsses opem 
onto aw marnour arched. gallery B on thecr rear which 
Be sumply f a paboage way that cam be ube with 
out aibturbimg Che mem vm the recesses. 

She, recesses are fred by bulading. back jon 
The eoumbersearp.. wall bh ort counter forks a,a. Lo the deuth 
of the recthseh. Grebe serve ab the pitted of a hamdge of 
oval arches uhh form the ceclimgs of the LELESSES - 
She arch, of the. gallery . uf Communication Sprimgs from 
an abutrnemt ‘ult nanaliel ta the ends of Lhe, coceritits 
[ee amal. [Rome the. covwmnterfots . ots nha 6 Che same. as 
that op the are op the resess. Grebe arches by ther: 
ertersectionh thus form Q Sybleme | of night oy linarweol 
half groin « wches, the yrovrs nse, from the umm 
cages of the counts forts to the prounts oF intaxbection 
of the top choments of the arehes. 
She arches are covered ty the usual 

same tl ab that of the recesses, ama -i0 plaeed 
as to Lave supfecent height Lo the crowns of the » 


noe 


arches fir" thre, Sernuce, of the. gallery . She loofe- tutes RE 
ali the usual hetg bles above the for of th gallery ana 
the bottom of the diteh, ‘be one on the centee. of Ce 
recess os arranged for Mncel paes the tther tivo are ot~ 
Ligue, ard have the same extercor opeming ab the tie 
adyacenk to therm in the wljacent LECesses - # vent: kote 
i placed. in each reoLss emmediately bentath the 
Scary -Gallerres. 








230. Where Ue: command of the parapet ib Too great 
Lo bumg its fire to bear on the Actrhes, or: ang other. pont 
to be GUORLEM. , resol aay be had toa gallery Ure rene 
of the teary wall, when the wall 1s not eeposed % 
the enemys artillery withow breaching AiMamce . 

Fhe fPlawug ub the usual aibpositrorn of 
this gallery. # range of ebeveng arches A (Figs5.6.7) 
nesting on counterforls, us buclt back frome Me searye wolll 
Tuffiovent bpraee ub Left beneath the arches, and between 
the counterfrtt, B, for Ae serance of the Loopr- tutes, urhach 
ane puenced, un the scarp wall, and 40 placed as to brung 
the prornts to be guarded. utthin the ramge of ther 
covers the arches on ton and in the rear, ( falling un ds 
matural slope unde the arches from the crown tiwaras 


‘“ 
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the back of the searp wall, } 0s levelled off at a suctahle 
dislamee beneath the crowns of Che. arches, to forrn the 
faerr of a gallery. Re weitth of the floor ob suoffhiecerit 
for the servece of the loope holes, and for a purbsage way 
behind whuh 6 made by dove. ways D cut through 
Me range of coumterforts . When from the postion of the 
floor, a sufficuent unatth would mot be beft for ut, were 
the slope of cath under. the arch brought down to is 
Lub, A will thn be necessary 0 buld » thin wall 
a parallel to the back of the coumterscaryy wall, amd 
thu slope , ama rests on an arch by, which SPRLrLnys fam 
the Turo adpacent : countirforls 

She loop hotes are at the usual heght abot 
the floor of the gallery. Cert - holes are placed umoler 
the crown of cach arches. 








Casemared 
231 Defense cabemalts consist of a Aamge of 
proof arches to cover batterres, placed ummedsately on 
AA oe OO SCAU, OF & Coumltrbtarfe - wall , bith feom 
sheells aru f tam lhe ememiys direct fire. 


She tomb - proofs Figs.8.910. ant formed. ty 
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pure ov feonk, rsurcterforls By 1 hich seve as the pirs of 
the, arches C.c&%e. wudth beliveery each fra of counterfort, 
anal ther freight above the {loo of the cabemmate ow 
which the plat foums of the g unt ace bud, are bo 
ulated that there will be opto rom joe the torts 
of the guns. of ww tach, seldom more thar two ace 
placed wv each caternats. The counter poets and arch, 
cates far enough back b cover all within the cave - 
mati: shlls, wher the catemate us mot closed wv 
f tone ant the anche of hack 
aon. Su the, ement. of defemseve castematel 
devercal affrcuLtics present themitlyes urtiuch REG LUKE, 
partiatlar attention. 
(© She mash wall and arch of the casemate mutt 
mot be taipoted to amy potction where the memy 
an oe French, battery. 
soll mitt be tah, 24 tmdaan se ib of i 
: such width im the wall as to afford mo fasr mark @ 
the enemy 
3f She tmoke from the muryle of the gun should 
be thrown wll rut Sryond the face of the math 
wwal, and the torotke that expt wcthine the, 


easematy must be earned of rapidly through frues a 
posed for thus purpose. 

She frst of these diffoetties has deere fo. 
te ohlaimed for casemate upom which am enemy va 
i nan aan 
fronts, fer sea coast defemes, where the gum of hug 
cam alone be brought to bear against the maton 
Us taposure os £5 objectionable ; ot, hing a lst wa 
able matewol tham timber , the prepondaancee of $ 
RAS Senral expedients have bem proposed t 
lain , on Land fronts, a fire, on pocnts whieh ane 
narctiular value to the defence, from cabernatlts LK 
placed that then mmatonty amd gum can $e, ans) 
fom the enemys fire. Yor the defence of the 7) 
un the bastion face for eeamply, t has been pr 
lo allaun this ohect ether by a casemate im the 
of the bastion , 50 placed that ts mash wall em 
covered by an okkow; ov cle by conttreucking thet 
nth catemated flanks, which are covered from the 
fre Fy am earthen mash, with arched operimgs; o 
the lime of adneclon of the gunt, which are to diy 
at whilst they peeemiut the fire of the flanks bt 


2.67. 
234. A dipostion of catemated clefemees exprsed ts 
recent works constructed on France {Figs. th 12.19 ) wn 
which the masonry of the casemate us mashed by the 
of the casemate A is thrown far enough t the rear of 
the seawall to receive cover from the earth of the 
porape B, om front of t, um which embrasures C, of 
ordimany form ama. dimensions are made un the 
direction of the embrasurese' un the mash wall. She 
catemate arth uh covered from shells by the rath of 
dt matonry ab practicable to the fre um front the arch 
Du frttemeal, on Lowered where it foird the mash - 
wall, and that portion of the wall which would be, 
heany tumbers lacd across the embrasure to beak the 
235. oe casematts fee bea - coast deferces(Figs.8, 
9,10.) at the mash wall us mot ab Labl to be damaged 
as un Land, fronts, the 272 ama 3% pounts mainly 
demand. attention. Jor the atloumment of the former, 
the tote of the umbrasurce gradually narrows from the 
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eactercon and unleior to a: Lime. drawer across mretarly 
Ltiweery i exterion and interior Les, and 
cach cheek contists of tivo vertical planes a,c, which, 
by Cher nitertection, fom a salient angle towanrcds the 
embrasure. She topr or celing b of the embrature <b e:th 
the embrasure 1b marrowtr on the eatertor Carr om the 
nn arul the too cheeks 
cen its caresage cb placed, aprory 21 pol 
wm that travertes, 0x moveb around a vetual aw 
at the conte f the sole d of the embrasure, Shes mate 
4b wen by a vertical oylimarucal hole, dekled dowry 
heaugh the mralorny at thet pont, tormecta, yawilt 
ole, wrto which, a slo exon bolt, ov amie fits amd 
confines the, omark or ema of the platform. which: ts 
cecewved trto aw rxesedsd,@, teemed, the tongue note, cut 
unto the maton beneath the tole of the embrasure, 
wnat which ob fa sutadle fore @ olin He orguet 
the gun 
filifpacrp hep 
and, for the speedy eteape of any un the casemate, w 
xeceds D us made im the wall, tenes 
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“ecu fasten arcthier ovlwards. “fom th thas aya 
f, made un the mask wall, rites t thee copumg, through 
which the smoke wm the caterroite 28 carrced, off. 
2386 . Besides the usual umeomvencences of cabemates, 
fare 08 OF angle the smoke forms a Stationary 
see the vonfensunes amd prevents the object 
won wt orn Ja bterr; ama also that the coneubsiarr 
from the dicharge on one side is 00 powerful in the, 
catemates of the other as bo prevent ee tumultameous 
BEULLE of the g cnt onthe two svdes. 

Codemices foc modal ns oe 
boon, tied, but. both the anch ard. pies have boon 
fund to chow syns of unpury from the coneusscon 

after w few discharges 


a Sr tmall works, where flanking dispositions 
cammot be ottamed from the encecnte, catemoated for 


romades, have been ta um rear of the counter = 
ae Sora Lhe otyect, donall cabemated tawerl, 
of thes arrangements may not only becuce works dt 
florked, from sucprite fee bul, by procuring 
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LLVENBE YLEWS Lyon pots where a breach can ema 
Ccessory Oulurorvits amd Hetached “Woks. 


298. acter the head of aceenory oulworks may t 
placed Counterguards ; Ybor - works, Grown - works, 2 


She cbjict of thes additional defences 1 0 
lo strengthen proirts of the encenle which, are weaker 
oweng lo some defect, or necessary consequence of ts 
general plan, y plasing « greater number of obits 
to the approaches of the ememuy on These proirks, ort 
“cette y Whew foe pound, wach carne & Eo 
239. Coumlerauod. 4 coumtenguard A. Pig, 1A 
totes the same relation te the faces of the bastion, o 
advance of which A placed, ab the deme bume doh 
lo redloukt. Fr arramgung a counlerguard Ms yact 
shoulel be to directed upon the (Lanks of the opproite 
bastions that M3 scarp and diteh wll be swept by a 
partion of Che flanks , amd they should, eater ab 
for a5 the shoulder angle of the bastion faces un ths 


f 
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240. Woven wor. Shs Figts.. const of a small 
bastion front placed om advamee of a demi - Lume, ov @ 
bastion, amd s comnecled with the adjacent ports of te 
main defences by two Lines of searp- wall, parapet, bs 
A,A teemed the wings which unite with the talents 
of the front amd. ate so ducdted om the anyacent parts 
of the rain defemees a5 to be flanked by them . When 
the hom- work us plased im advance of a deme - dime 
the ditehesB, of Lb wings unite uth those of the tue 
ecjacint Satins ot pints shane thy cam be famed 
of ht the igh se actions tab bf 
Sy the adjacent demi lames. She horm- work 
addition rteere the orolimary outworks fo tastioned 


Fs otjected to the horn-work that arranged 
as an outuok ut adds but litle to the dlefunre, ab t 
uhh wll be bat a shight umpediment to the enemys 
approaches : that L vaposes the faces of the bastion, on 
deme - Eime, upon which hi wings rest to the eneonys 
Frcach Laltiries #0 doom as he establishes Amself upon 
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ditches of the uimgs, amd that in possession of the 
oe whac wih Ws wongd teal y coved 
the mais, works. 

241, Croww-WorWs. These consctt of Learn or rote 
mn the lof tn dere Lumet, 0x two babtiors, » from 

whieh theebe pol are swept. NS an oultwork, thib 

combimalion it open to the same ctjections ab the fon 
work, Ub more eapemsbive ; ama presents greater, Aiffieul 
242 Delached- wows. f detached wok may 
foe poh FOP AGA LAGE 






ment- work, must Le go cncngi abt tfce oi 
ork. 


PRALMML - 
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243. Of the various forms of the latter Lats of 
dtarched works the Sumelle 5 Che mob emyle, and bencts 
Tal best to the conditions that this class should. 
satisfy Shit work, to be of any walue ab a detached 
work , should be of sffievent capacty t hold a gar- 
sor capable of making a rebpeclable defemee, ancl be 
de- mom. 0 fulfil thete requisites ts salert angle should 
mot be bess Than 60° Hs faces should be about Go 
om Length, and ts flanks 20 yds, the Latter bung 0 
placed. ab to suey. uv he best manner the lateral ground. 
0 scarp, countersearpr ama gorge must be uvetted ; the 
heght of the fest bung fom 2 be wr fect, and that 
the two Cast about 16 foot. Se gorge wall omory recent 
the form of a small battioned front, te obtain a flank. 
uh bung timed. %3 diel, may be from 40 to 1 ys 
wide urhen dry , ama from 20 to 24 ds when wt 
he eountersoarp, throughout should be parallel to the 
duection of the faces, ama the bolton of the diteh, should 
use towards the gorge, (but not more than 
of scarp at this part) tr low the ditch to be thorough. 
frank the Linctte. She talent of the Cumette should 


4 
not be farther Tham 300 yds from the park of the ux 
on Mh rear by which t us flambed ; ant from these f 
at least three pisces of artillery should bimg ther 
@ haw on te atch and searpe of He Lanctto 
have cot sith wontoarg nace 
the Lunt t ie covered was cs ac1eoss Lh Actes, » 
the eatremity of the flank, and it A covered, fiom 
Fre fnoren walt be wn carer ab dub 
he och on se ws ce gage Of the detachea 
am obstacle to the free manoeumees f The garscton 
ed- work, and, when ot falls wile the entorys haan 


ad ae ar 
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ant uv two ow more, comeentate Erk; the works ov one bone 
of thos on the Lme un advance. Combenations of thus 
a guven postion , amd could $e remaerea serviceable orby 
in fortresses of the Largest class, with garrisons of 4uf.« 
frert stength te occupy the maim defemees and the 
244. Detached, works when placer, uther.on the 
pth of am enemys approaches, or on pounrli cnacces- 
bible ty Rim on the Pamk of hus Line of approach; on 
on ports from uhich ground favorable to him, but 
owt swept by the fire of the maim defemces , cam be seem; 
ov om pont commanding the main defences ; on f placed 
with a view to prevent the bombardment of a Large work 
ov Lo seeure HL from a wuyr-dh- mom , may remaler most 
important seweees to the maim defence, by ewhaubling the 
wll be forced for the reduction of these works. 

Vbnder this head may te arranged open; On” 
plan of these will be detemined by the locality ; the 
chet in we bung to prevent access to shipping at 
certaim pours. She front of these Satteries ane generally 
cevlted. , ama They should, be secured at ther gorges from 
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a couy-de-mmoin, when un postions urhere this onight be at 
tempt ty a force Camded uv boots. 4 small casematrad 
foe the series of the battery, ananged with Loop hates 
for oruthelig , ama carrying ome or onore guns im barkel 
on Lh ton, us the best meams of securing the batliry fem 
such Mlachs. 
Nookurak Featured ab Occessary NeKemces 


245. (Mater t one of the most obnous obstacles that 
mary, te turned to advantage against the ememy . oft 
fe used im this way uther to vende portions of ts 
emcecnte «naccessible, by damming back a, Mean, and. desi 
of the ditrhes. When , im addition to the former rapedum 
a detached work, placed. on the ground droumed, amd unde 
mascerstle by the wollen, cam te arranged ty sweep om flo 
the enemys approaches on her portions, a great acces: 
tom of seen wth Be gover yp EB He aes fo 
mammen im which, wiler 0 

coment, or waler- hase theaugh thors’ caffe yo 
to sweep anogy any works the enemy may place mt 
This will require the conttuction of dams to gam a 
suffuerent head. of urater for the otject um weu, with 

ne 


> oon 
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MAE EAVOV be let aut. Sn addction to this, the ste 
mubt be such that the bottoms of the ditehes may receive 
a slope that wll favor the rush of the walker. 
he used as reservours, by placing dams of matory at 
surtatle frounts atro0ds them , wth one or more tarrung, gales, 
orn btucces un the dam, through ututh the chase us made. 
These constructions should b placed at points least cx. 
poseal to the enemys propetiles, ab the salents of the coun « 
terseanpe, amd they should. be shettored by bomb-prooaf 
arches. 

Sor the Setter defemce of te ditehes $y walén, 
the level of the deme. tume ditch shoul be at bastoh 
fe rbove the bottom of the moun ditch , 40 that ths 
ditch bung filled to the depth of 6 ft, the enecimto may 
be beeuned attests of the mg the 
deferce he sont. lume, min vane wag have 
the faclity of making sorties upon the enemys workbumn 
the demci-lume diteh. These works may te farther retard. 
~ cat by successive chases of water. After the fall of the 
demei- lume, the wale may he drawn from the man 
diteh, to enable the assaulted to make sorties on the enemy 
works in A; and these works may in turn be destroyed, 
Or damaged by a hase. Teese operations may be abter~ 


. 


278 


ct ntl hhc i he int on State to 
; penn Oe OS) on dent 
sn th rion ssn he i. 
-_ dlony slab great dbalacles may Fe placed 
of the Lae of the hf 
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Attack and Lefence of Sermoanent Works 


a etemeensenepumeraeeesemel 





Sench Whe aterials. 


1. Conder thus head are comprised, the mateouals 
hed by. the bescegers , un. the combluuchion of the works thrown 
the fire of the defences , of which the followeng ane The pritre 


Sascamed. TR ese ane usually murde 43, long , amd 9” ur diame 
ter, anal are afterwards cut into stable Lngths for the 
puugoses To whieh they. are to be ayyplied. 

Sickle. Shose used: for seeuring fadermes are from 2'to ‘long, 
ama, from te to 194 Wack : thode far silting out, ow eacung 
the wo we 18 "Long , ama 1" dhamelin. 

Soy -facors. Tele are. made bike fasemed of sroughl beth 
wood at Least 1° um diameter. Shey ane 2.9" long, and 

9” diameter. She centre stake shouta be from ti ty 2' im 
duanmnetern , and propect 9" beyona ome end of the bape fagot, 
hs pryecting portion sharpened, to matle the sap- 
f299t bo & planted fumly nm the ground Ly an up = 
Yobiows. Se eatetion diameter of thete «3 2', ama the height 
f walling 2 9". Shey are made with seven, or mune Hake, 
whith pryect 6" above the walling at Lope, amit axe pocnled, 
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Soyv- rollers. Mus ib a Lange gabon 7.6 mM length, ama 
4h" coetercor diamtter. Ft reguines yar ha conslhccetion yf 
teem stakes, each from Ws to 2° on deamiler. After Au 
completed au stuffed compactly wth, frseemesd 7. 6 "ce 
Me Safe - colle, us bomrlimes made ef two comeentice 
gabuors ; the deametex af the brnaller. 2’, 6". The CRAG 
belween the two s compactly stuffed urth faseines. 
Somd- hoop. Me sama - bag, for the revetment of batter 
ub, whem empty ama taid flat 6 2’. 8" Long, ancl 1, #' un 
those ube in, Wee constuction of the trenehes are 2' long 
amd, 12" weole. 
Dolmdage - Sromed. These frannes PL.X.Fig.l. axe composes 
of Luo uprghhs, ov stamehsond of 5 "seaattling , cach 8.6 
tong amd pornrted at both endé jp and two hovzontal 
pueees of the same suxed seamtling each, 3'. +" Lang. oe | 
horinontal pieces ave motehed upon the stanchions at 2° 
from cach ond. She undth of the from out bo out 
ts 31,4", the distanee betucem the ) pueces feome 
out to out 6. 
An wsesany homouow Fig.2. ath a. prggeet- 
Sotlery Sioned. She arrangement amd aumento 
of these are the same ab those abeds im miming . 


281 


Torenchred. 
2. Af. Coon “orendy “b wpthed to wn excavation, 
oo teteh, miarate. by the nse gets. by mrt of eu hich and 
af the cath row from at they are wnabled to obtain 
sj aly COVE jroon the fre of the. defemees , and 0 apr - 
proath, then wath seeunhy . 
3. Srvenches ane. tivided umto tur putmerpral classes, 
the Souths, and the Compras. Oe poarcalleds ane. Ae« 
segned ab étatians pr Chops Co guard the tremehes amd 
the workmen. lorept , nye un ther egccecuteon for the s0r~ 
lies of the garrison ‘She approached bere sumply ab 
covered communications shih bad tr the parallels, anda 
towards the gent Abb of the adefemecs syn which. the tack 
of the bescegers  dureckia. 
She general: arection of the parallels us poral. 
BL to, 0x corncertric with the line commetting the most 
see pats Ue packers F He frees Doh 
She approaches OU Niue Ure Big - %oaH » on um aw straight 
Lime, Uftore L0ME, ot all of these points. 
4. She trenches of the parallels PX Figs3456, 
neceve a width, ot tottom of 10, , thee depth om front 
ts 3’, andl im rear 3:6" Seco steps each 18° high, amd 
18" Locde, Lead. from the tottom of the trench, on the 
font Sede, bo the malunal grout, Mpe reverse of the 
teemch recerves a slope of 455 ov che also wut into 
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tivo steps. Tre stipes on promt are alore vevdlled wth 
frsecnes. The trenches of the approaches PX Figs.7.8. 
are 8 une at bottom, 3. 6° deep im front , anal 4 at Be 
rear. She reverse rececves 2 slope of 45° She front xs 
ubually made with a slope of 2 base. 
6. fhe earth from the tuemch is thrown to the 
hont to form a parapet. She general height of this 
erat 5; Lb width we hn een 
6. Su Sreucy. When the parapet os farmed 
the earth alone Figs.3.4.1. the tench us tamed w 
mnie ‘orench , Sn this case the earth of the parapet o 
allowed to take ite natural slone on the side towards 
the tench. She step,oe Seem of 18° belweem the foot of 
the parapet amid the tench in the parallels serves ab a 


bamguette. 

Portions of the poralldls Figs.’ 6. feom 20 to 
50 wars im length, are od. with steps, revolted with 
emakle the troops im the parallel t debouche from t } 
a sorte. 

the direction of the trench b laid. out by push. 
els, commectiul by white tape which i marked ff onto | 
of 6 by short pues attached to L. She tremch sh rareuted 
by sotdiers of the tine; each mam beumg furmished uth 
a pick and shovel with which he sxcavates 6'cn length 
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of the trench, and as much of & to the rear as srudey be. 
absugned: to the rele Ov. working party lo urhithy be ‘Glngs 
ia the tench, has receeved ts general unaith and depth, 
the slopes anal Stops rweEe prrvhed of with the wssistance 
and umider the dnrection. of the engineer troops. 
% Shymng Say. When the trenches have been 
pushed forward to within destructive range of case shot 
O& fom 400 16 500 yards of the al Erncees , the construction 
by the sempli tench 425 to ke abandoned, and one which 
wlll afford pmrore speedy shelter retorted to. This is feet 
ed, Bigs.5. 5. 8. Sy placng a cow of ceclmany gobiont om 
lit (iding them with the earth dug upe, amd ‘then 
completing the parapet ty throwing the tomauming, 
earth over ama ond them. . Ips process bb Lamed the 


[499 Aafr, fiom the ragualitty with which the wok 2 
done. Jt also b executed by troops of the Line, cath mon 
brimrgung two gabuors arn the grouma,, urbuch, he Us vegan 
lo fell, amd ta complete the. portion of the teemeh, in the 
wear of them assigned to the relief to which he belongs, 
She cequutte hegtt ub quien ta the parapet ether &y 
upp the carthe "boos the lope of the gabcons, ow 
by placing tact oumimianky frscemes ufion the gabions , 
two teung nm the bollom course amd the other on top, 
and throug ufe the earth at Last as high as the top 
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frome. 
fn positrons whee the eth carnot be of 
foumtd in seoficvert 9 puantity fa afforal 2. Steed C02 th. 
ab im a shalbour shatum- of bol on rock, Be, tev row ad 
gahons , rh ace wn furlapostion , ore be ubed Jin the 14 
ng SAfe. . 
he Laborers jor constructing both: tes ane 
the wrap he. teenth are cenitled orto Wuree RUM, eels 
The fest oligs the tuemch: to the regusce depth and to 
the wulth of 5 Be second wrens t 4.6’. Se thud 
fereshes whet reonaume. geaeng the neguibile slopes tothe | 
Tool and rear. 
8. BALL Say. Ae fell sap Figs. 9.10.11. 23 « 
cal to when the {re becomes 50 Acstruetive that the fdy- 
ong bape cammot be wded. Se tench £5 opemta amd. 
prward by on ape eee troop alone; fj this purpose w 
mg rtp leemed a Luoade , of eeg ht sapprers 6 neg 4 
tuug ade ib dunded emto two equal wiinnr, the sapped 
Yf the Gist suction lig the treneh,, ama are rumbercas’ 
from Mito; M1 Lading. She other four are termed 
abbustamts , they bung forward the matewals, and. assest 
frst seelton: im all the mecebsany operations . 
ohhe heading sayypte Mi / us provided with 
a pk and shovel, amd wears x mubhet proof’ helrut 
and saunas, te works on his Anees, deong eaverca, on hib 











» » 
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side towards the defences, by the parapet of the tiemch, 
fom utich he aebouches, ana um front by w Sape- caller, 
whch tb placed perpendioular ta the bme of alenediion 
on whith he t tr work, and rests agains the gabrow 
he ts peleng, covering ct one foot. The porlion of the bape uhioh 
he ag 21" wide at ton, amd 21" deep; At receves a slope 
of 4 perpremasenter to 1 babe on the front; amd us vertucal 
on Cre rear; anol ts length os 5° ate soon ab tus portion 
“s fimished Met who 5 protected Li all respects Like 
A241, commences ta widlim and deepen the trench sat 
the port from which Mt! tanted and follows on after 
Af, Reepurg alwans 5 on hh rear. When Mt 2 tat 
pushed fra 5, 4 8 commences and enlarges the 
teemch im each aunectiom 7°, he follows on also 5'en rear 
of M 2, but as the work Crown upp by the sappers 
standing , taking the precaution to Send forurard for 
greater deeuntly Si nally ce 4 tegen s when Ne 3 has 
got on 5, amd deepens and waders 7? Vs Re 5 wel conned 
he cam work in umn uneonitiaimed posture. 

Gesides the shelter given by the gabions. ans 
they wee succebsinely fled, ama the bape.-roller. the: 
further preeaution & taken of duwing bafe- fagots along 
the berm, at the pumetion of the gabrords; these are 


successively removed as they Qk 2700 lomger negusbcte - 


i 
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nated until the bach un the emeeirte us um a state to offs 
hut bittl impediomert ty am assault, when Wee main 
diteh should b again filled to the depth of 6 fet te 
BEL, the garniton from SUAFUULSE. 

on stony shes great obstacles may be placed 
ta the enemys progrets by fouming the embankments 
of the glacs of the loose blocks of stone, amo when 
the rock erops out, or mean the turface , by removing 
ote loose tod Haak swell: afford Rows emzans 


frreng covers. 





it 


Ottack and Lefence of Ver cme Woks 





Srenchy Wo atertals. 


up by them, for forming revirmrinls, ama covers against 


Sascames. MSese are usually muadle $8; long , ama 9” unr dian. 
Ler , amd are afterwards cut into sutable lengths for the 
freurprasesd %0 which they are to be applied. 

Buckets . Mose wheal for de cucing fadeimes ane fore 2 to 4 lng 
ama, feom tte to 14a Wack : "these fie ating out, or Leacung 
the works are 18 "Long, ama 1" duametin. 

Sey - Sacre. Shete are made Like fasenes of straight brush- 
wood at Last 1" um diameter. Shey are 2.9" long, and 
9° diameter. She eet stahe should be from tte to 2 in 
dicameler , ama propect 9" beyonal one end: of the safe fagot, 
this pryedting portion us sharpened, to matle the sap- 
[299t fo & planted fiumly um the ground uv am up - 
Yobiond. Re eatetcon diameter of these is 2', amat the height 
ara sian it wes nal wth fa ov mame Hake 


2,80 


Souv- colkerd. us ib aw Large gabon 7.6 Mm cemath, ama. 
4) 4” eelhencor diambtlin. Lt TLQUINES yor Lh consthuetoom 4 
teem shakes, each from (6 fo 2" im deameler. After ta 
completed tus stupfeal compactly uth fadounes v. 6" tions 
Me bape ~ roller Lb bomttimes made gf two comcentrce: 
gabors, the diameter. of the smaller 2% 6" She srr 
between the two ts compactly Stuffed uth, fodsecres . 
Samad - Lary. He banal - bag, pr the revetment of baller 
1b, whem empty and taid flat us 2.8" Long , andl 1, uni 
those ube. in the conbtuction of th trenches are 2" long 
amal 12" weole. 
Dolmdage - framed. These fraones PL.X Fig.t. we, comywsed 
of two uprights, ov stamchiond of 5 “seamtling , ech 8.6 
tong amd pointed at both emds 3 and Leo hovxontab 
pucces of the LAINE sexed seamtling cach 34° Long. The 
horeyontal pieces re notehed upeor the. stanchions at #2" : 
from cach ond. She undth of the from ouk bo out 
ts 3.4"; he distanee beturcem the ) pueces feome 
out to out 6. | | 
An osscahrany Fig.2. wth a propel 


Sokkery frowned. The arramgememh amd dumenrrtbions 
of these ore the same ab those bea im miming - 
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Corenchred. 

2. Me. Ceram. Yorvenrcw & apyrlted, C2 amr excavation, 
ov Ateh, made by the. bracegers, by amneands of which ama 
of ‘the eat, throne form 7 they are trotted to obtain 
Speedy cover fram the. fire of the defemees, anal Lo ap - 
proath tham with seeunhy 

3. Srenches are. divided unto tur goumecpal clas[yes, 
the Xoxaids, and the Cumprooches. Tre pearrallels are de - 
segred as stations for troops fo guard. the teemcbes amd 

the workmen emgl. vyed un Caen execution fom the s0r-~ 

lies of the garrison She approaches bee sumply ab 
covered communications ubuch Lead tr the parallels, and 
towards tee parts of the adefemecs upon which, the attack 
of the bescegers es deccched, 

Lk to, snl th be tng ns 
Te appeonche ANE Nhure Ure a Lg - 0G,» so in av stenight 
Eme, upom some, or all of these ponds . 

4. She trenches of the parallels VX Figs34.56. 
receive a nat, at bolton of 40, ; ther depth om front 
tb 3’, ama um rear 3.6". Two stys each 18" fiigh, , ama 
13” cove, Lead. fom the tottom of the trench, , on the 
font side, to the matiral ground. She reverse of the 
teemeh receives a slope of 459 on else 5 also eut into 
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two steps. The steps on pork are alone revelled wrth 
foseumes. She trenches of the approaches UX Figs.7.8. 
are 8 unde at Foltom, 3.6 deep im front, amd 4'at Ge 
rear. She reverse receives 2 slop of 45°? She fronk xb 
mate uth a slope of 2 base. 
5 fhe earth from the trench us thrown to the 
font b forma narapet. She general height of this 
aeenee S eet 6; LS width at the babe about $8. 
Samy Srench. When the parapet os faemed 
"the cath alone Vigs.3.4.1. the tench us teamed x 
Simunle “orench , Sn this case the earth of the parapet us 
allowed to take ts matueal slone om the side towards 
the tumch. She sty, beem of 18° Between the foot of 
the parapet amid the trench in the parallels serves aba 
bamguette. 
Gtions of the parallels Figs’ 6. from 20 t 
30 m Lh are ea wth, slopes, cevelted sith 
‘alent, lath som the tronabs oon he parapet, te 
enable the Ceoops om the paralhl te debouche from ut ageish 
a sore. 
othe direction of the tench b laid out by puch. 
es. commectid by white Lapre which b marked. ff ents 
gf 6 by short juices attached tot. She tremeh 6 eareuted 
by obi af the line, exch man being furmished wolh 
a poh and shovel with which he excavales 6'in Length: 
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the tenth , ana as mutth of & to the. TEAL as may be 
absugmed fo the: elie 2-2. working party ti whith he belongs 
Mee the tench has receved hi general width and depth, 
the slopes amd steps ree joked of with the assistance 
amd under the dnrection of the erguneer troops. 
1. Shyng Sav. When the teenches have been 
pushed. forward to within. destructive Lange of case - shot 
ow from 400 te 500 yards of the deferees, the eonstruction 
by He bimyle teench, Aas to ke abandoned , cal one whack 
wlll afford prrore syeeedy shelter. resorted te. This cs pee 
oa, Bigs. 5.8. 8. ty placing a cow of cecmany goons om 
fost felling them. with the earth dag sue , and then 
earth over amd beyond thon Sis process cb termed the 
[99 ARfr; from the napualy with whuthy the work ib 
dene. St alto tb eeeeuted by Lr00 prs of the Line, tath man 
Seimgung two gabuors un the ground, cobuch he us vogue 
lo (itt, amd to comyplele the porton of the trench, tr. the 
LEQ of them adscgned Lo the relief to Lo whick he belongs. 
He cequasile tt ob quem to the parcapgel ther by 

fe the carth above the lope of the gabcons, Ow 

fy plasing tree oedliminry fesenes upon the gabions , 
two being in the bottom course amd the other on Lop, 
and throurmg upp the earth at Least as high as the top 
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free. 
fn postions where the earth camnot be +. 

Lained wr sugfievemt quantity fo afford a: speedy C02 et, 
ab ma shallour sMratum of dol om rock, be, teow nou! a 
patrons plneed t yy pustapostion ; ona be ubed for the i 

ing Sop 

The Laborers for conblructing both: thes ann 

the bemple. tremeh, are divided wrtto Wnree PWAtes , or celisfh 
She ferst deg 3 the trench, to the requisite depth and to 
the wlth of 5 The second widens it 4:6". Re third 
foreshes wht rernaum. 9 wong the neguhile btopees tote 

ront and rxeaw. 

8. BuMh San. She full sap Figs. 9.10.0. os = 

cd to when the {re becomes $0 destructive that the fly. 

ing sap canmot be used. The tench & opened. ama p 

prwara by Cregeneer | troops aloe; f this PLrprose w 

mg ety teemed. a wags , of ecg ht sapprers cs Ke 

Srcgaute ib dinded nto two equal whionr, the sapped 

of the first section dig the trench. amd. are numbers’ 

fom 4to 4; chef Lading. She other four are teemed. 
abbot , they bung forward the mateualt, and. assest 

fst beclton im all the mreeebsany operations . 

She Leading sayyper Mi / 8 promded with 

a puck and shovel , ama wears a mubhet proof Rebrat 

and wanrass; he works on tis Anees, feinug covered, on hib 
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Stade towards the defences , by the paropet of the teench, 
fom which he aebouches, and um front by a bafp- roller, 
which i placed pupenoioular te the lime of aircetion 
on whith he t& tr work, and rests agains the. gabon 
he cs piding coverumg tone foot. The portion of the Saye which 
he Ags 14 21" wide at ton, ama 21" deer; tL rececvts & slope 
of 4 perpemaselor to 1 babe on the front, amd s vertuoal 
wn Ue rear; ana ts length o 5. oh soon as this portion 
os finished Met, uho 4 protected in aL respects Like 
Me 1, commences te wider amd deepen the teenth $'at 
the pont from which M1 started and follows on after 
Sk 4, heepirg alwans 5 im his near. When Ne 2 tars 
pushed onward 5, de $ commences and enlarges the 
Leemch in tach dnection 7°, fe follows om abso 5 en rear 
of Ne 2, but as the work Crown up by the sappers 
stamcling , taking We precaution to bend forward for 
greater seeuntly Ft nally eM? 4 begens when Ne 3 has 
got on 5', and. deenens and weaems 7! AW Re. ch wel corned 
he cam work un wr unconbhrauned posture. 
Iesudles the shelter quem by thee gabions » as 

they are successinely fled, and the sape-rollen, the: 

precaution cb taken of aawing sapr- fag0l along 
the tem, at the pumetion of the gabeors; these are 


successively eemmoven as they QW 70 longer neque - 


frscne. 

Fin. postion’ where the sath cammot be x 
fountain Sugfccvemt quanthy fa afford 2 é4ceedy C01 th 
abim a shallow sMratum. of sock om noch, Be, tev nous § 
gabcons , placed. ey fucdaposion , onany be used for Be 4 
ing Safe. 

The laborers jr conblru cling both: thes ara 
the simp Le. teenehe are divided witto Unee RewVles, oe eli 
She post aigs the trenehy to the regucscte depth and t 
the wulth of 5. She secona wrbenb t 4. 6". Ke. thud 
fereshes who vernon . geweng the regucsele stoped to the 
frork and rear. 

8. Bull JOU. Shee fell sap. Fig’s. 9.10.11. 3 ea 
ca to when the fixe becomes $0 destructive that the fly. 
ing Safe tammot be ube. The teenede us penta aul puss! 
prewarad bry engeneer troops alone; f* thes JU probe aw uneu 
og fat termed. a 'uogds , of ecg ht sappers Ls eipueh 
Fgaute 4 dunded umto two Beat SONS the saphe 
from ttok; Ml 7 hading She other four are termes 
onrastowcts , they bumg fourard the moiterial, and. assist 
frst section om all the mecebary operations. 

othe Lading sagytr Mk / ub provided eth 
a puck and shovel, and wears a mubhet proof helmut 
and wurass, he works on tik tees, dung covered, ow he 
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side towards the defences by the poropet of the tkemch, 
fom which he Aebouches, and om front by a sap- voller, 
whieh is placed perpendicular ta the Lime of oircelion 
on whith he t& tr work, ana rests agains the gabon 
Re tb plog, coverumg et. one foot. The portion of the Sage euthaih 
he ar od “b 21° wide at ton, and 21" deep; A recuvsa slope 
of 4 perpemaetar to 1 base on the front, and us verctwoal 
on Ue wear; and. ts length is 5’. che soon a5 us portion 
us famushed Nt, urho 4 protected in all respects Lhe 
Ne, commences tr undlim amd depen the trench §'at 
the port from which Mi! Harted ama follows on after 
M1, Reepumeg alurays 5° in Aus near. When M2 tas 
pushed forward 5, he 8 commenes and. enlarges the 
teemchy wn each devetion 7’, he follows on alte 5 "on rea 
of Ne 2, but ab the work Crown up by the sappers 
standing , taking He preeaction to benal forward for 
greater seeurly . Fi nally Me 4 degens when Mt 3shas 
got on §', ama Avepems ana weiblems 7° fe cs well covered 
Ke cam work in um unconstrained posture. 

Shescdles the shelter given by the gabions, 2: 
tey wee successenely fled, ama the sap.-roller, the: 
further precaution & taken of aarmg sap.- fxgots along 
the bem , at the pumelion of the gabeons; these are 
successcvely remove as they Ae 220 longer eegute . 
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She Lremah pudecmed ULE placed upon the gobeons by the 
assistants. ara the remawnoler of the teemeh, completed 
by working parties of the lint $0 400n as the bxigade y 
sapypens Aawe prerocecoled far enough fr the others te 
without feimolearve.. , 

9. Howble Sow. Shi sap Figs.12.15 1s mruothin 
ore tham two heads of sap, pushed forward by tivo 
brigades working abreast. Sts object i lo foro a. trench 
in aw postion exposed on both 4cdes to fre: She heads 
the bape & covered by two sage rollers placed end to ua 
a tag of worl, on a shor sage rollers, tems placed at th 
firction , for additional se . She avstarrce betust 
the two xows of gabvons 13! She cath, between th 
as in the precedimag Case . 

LO. Poak Poukle San Shs cs an oralumaxy 
“ime of full sap Fig 14 pushed forward on a postin 
where wt us mecebsanny to gue Comporary cover vr the 
reverse. of the teemeh, by gabcons fled uth sand bagh 
The distance between the twa rows of gabeons om us | 
case cs only 5.6; the single Japr- roller covering om i 
i eflement ot Orenched. She posetion 
geven to the Line of the parallel, and the dimensunt 
adopted for ds tremch, amd paroplt gue ample cover ta 
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the Sent oe a Poors Ne pherging foe weds Maaery 
approaches, on bououas, 2s the lino of the tunch bas to 
#e dunrected towards the defences, t vb mecetsary ether t 
defile the trench , ty ging At a direction such thet the 
fre coming ovr ts parapet well riot have a plunge suf. 
freent to allaim w man stamding um the reverse of it; my 
when tus eammot be done, to neck traverses along the 
lime to be covered which shall fet the proposed end. 
urhich the approaches are um will be more ov bbs uneven, 
and tus umegquality of turface, of gute appresiable , unt 
tor of an approach where Li defilement os to be effected 
hy the postion gwen 00 OO ES Cope fom 
soveetponding fs the shane in the usfaae, ma, oth 
out amy very great error, be regarded ab lying either on 
a horizontal, on an inelined plane; and, ov the latter 
cate, the plame may either ruse towards the dangerous 
pot, or debeend im Wee tame anrection, there wll 
ore antse three cates of deblem mt, according b 
the positiom of the plame on which the teemch 4 rum 


* 
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hh allustrate these cases, bet the approach 
lo he defled. he a trench. conbteucted uth the [4rd $a 
Mur, whether Yee ground be. frorsontal , o unmclined .t 
celotive s0sitions p the limes of the profile of the ayy 
should be pretbewed as nearly as praclweakle . She vecki 
height of the top of the porapel, supposing the Catt 
0 fatigheer than the Lope faseme,) above the bottom @ 
the tench at the reverse sede Figs.15 16.17 unl? ther 
be 8: 3°, amd the horizontal distance beliween. the same 
pocrtts 2: Nour um order that a man standing at t 
ceverte of the trench ora be beeure, the Lime of frre 
the en should mot have a greater plunge tham 6. 
aboue the bottom of the trench, atthus pont. Secs wl 
limit the inelimation of the tne of fire b the hor 
tal draw through the. lope of the parcape, te about 0 
perpemdeular to seven tase, or am angle of fy. oft wl 
$e seem from this that the lime of the lieneh 
mubt mot te run $0 mear the dangerous pont that th 
ch, (that ue in w vertveal plane contaumung fi 
damgerous port ana: perpendicular to the oxigen 
fueosectiony of the Ame of the trench,) shall make a 
greater angle than Yr, and that whim the Ene fh 
tench, satrsfies this condition it will be fed 4 
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12. ‘So vind ne degiled cosaow of O Krew 
ow hownowlak Qrouwd. Jet D Fig. 18 be the pont of 
departure of an approach beading from w parollel, and 
C the most aangeroces pountk of the defences fer thus afr» 
proach, the heught of whuch atove the parapet of the Ops 
beem Lava down, ff the approach were contimued on 
leyond the point C, and a line with an inelnation of 
y were drawn from C perpendlieutar to the dixection of 
the agyrroath ama through the ton of parapet, that 
a mam standing at the xeverse of the Sottom of the temeh 
would mot be attasmed by tus fure ; but as the lope of 
the parapet, ov untirior crest of the approach is horizon, 
lal, and the reverse of the bottom of the trench vb paral 
Ch tot, t 1 farther endent that the plane, whorh 
frases through the pout C and the enlerior crest of 
the approath , wll pass at the same height above every 
pont of the reverbe of the bottom of the tremch that 
the hme of 1/7 through C aloes above the pont G, sunce 
Wik Lne Lies or the plone; t therefore flows that 
the pot Os defeled eery other pont along the re- 
verbe of the tuench will also be defiled. Lo conbtewet 
the postin of the bre DF & satisfy this condition, 
describe from the pot C ask a centre, with a radius 
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equal to senen; times the vertical heght of C above the frat. 
pet of the approach . an ane of w ercle,, the tanger t thal 

are D wll te. the wegquuned postion. 

Vipote. abe Fig: 18. the damgernus , not Cb 18 above He 

horizontal plame of the tench . Spe wefenemee of tes pla 

fecing (0), that of the pont C & (18.0), and that of ths 

untuor est , tn te ) us (4.25). Shee nef of the punt 

aus [4.0);. chat plames tu 

13. nomtiow of aw an: 

an ow Sohn LOW . te ret Fig:18 tivo planes 

f » places mterbecling ¢ Mm wu rcatge & b, one of the pllames u - 

im the dutetion of the dangerous point C, and the 
othen falling Lowards et, $e taken as the ground, ovr which 
the trenches are to be made; ama la A at the foot xf the 
plane which abceends towards C be the pornt of departure 
of the approuch . hw the plame bung produced towards 
C my ethur pass aboved, tough A, on below it; um 
wither of the luo fist nosdions uU ub wider, of the entoum 
bt of the approuch were Aneclia on the pot C, that 
the teerch would be adefeled ; fre r0 me of fore from C 
would, um ether of these cases, have a plunge unto the 
trench, and the same unula fotet tout if the plane peo 
dived passed ata dbtance telow A pubt equal ty thet 
height of parapet of the approath. Sn wuther of these 
therefore , to delle the trench , t ull omliy be necessary 
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direct uth entervor nest on the dangerous promt, and this de. 
veetion may b Kept until the approach strikes the ridge, 
Mt this pont B Ll commences to desvemd the plame urhuths 

towards C amd a change im Ut dinectum wll be regu. 
ba . So find this maw dncetion a wer ll Fo mece any Lo 
of Yr, which wb staid ok a prafile plore of the appanach 
amd passes through the topr of the parapet, wlll pass above 
the tuad of a man samding wn the tum on the reverse 
side; and, sunee the reverse Line of the $ottom vs parallel 
to the rtercor nest, that the plame which contains this 
Line of fre and the enterior crest uxll pass at the same 
height above eveny port of the reverse line of the bottom, 
and that the tench, therefore urll in this, postion be 
“Leal throughout Lb construct this postion , Lit the point 
C h taken as Ue verte of a right cone the element of 
which make am umgle of tr uth ts bese. She bine of fare 
of vr wll be am, cieomanh of is cone. Sf the cone ba nm. 
terteeled. by a plane parallel to the, one on which te 
approath 3 rum , and at a diblemce above tt equal to the 
height of the parapet, the initerior rest of the apyueoachs 
must untersecd the curve cut fom the cone by this plame, 
and, to satisfy the conditions imposed, the pont of m- 
terseclion must be where the progection of the element 
of the cone us perpemdseular to that of the uritercor crest, 
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as these re he relative postions tm progection of the home 
of fore of 47 anol of the approath. a % contteuct the prijs - 
tion of the curve cut jeom the cone, f will onty bs > antees- 
to untersect tre cone arc plame bey egucdlistarkt Aare 

cgortal fi ames, and ta ford the frecyections of Lae. we. 
ed poonalema fWhSs of entersecluon of the mes cut fr 

the tivo surfaces by these plames. G find, the onactn 
of the approach, yun the pont of ts departure B 
with 0, and on this Line desercbe w semi cixcle, the vont 
X where this suomi eele eal the proyection of the cuieent 
cut from the cone coll geve the weguiced meee 
the approach, 

ar gppeoach on n gutunng plane where the plant’ 
passes ala greater Aistanee than the height of the 
parapet below the damgerous port. 

14. IS wll be noted » from what precedes , thal! 
the apyvonrh, ih rte directed wu a Aangerous fam 
for the vbrous reason thot ff so placed t would’ be | 
coprased to reverse ane from the pot . off t should 
fetefepers that the dnection BK, found for the 
wn the prceceding case, would Sung di prolongation 
uth ow ahamgeroes front C, on the lift of the | 
towards uhich the plame abeerds , et would thon te 
mecebsany lo chamge the direction BX, tb that CBX, * 
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und ab this would vapose the trench to a rlungung fre 
from C, bull be jJarther requiste ether to deepen the 
Creemche, or to nate the parapet pug her, to cover the ne. 
wense fore thls plum@ge. 
° At wl br porther noted, that at the fowl 
of departure of wm appueoatte frome a poaltel . Were wll 
be w poduon of the parallel op gy, in the wear of the trench, 
urbuehe wll not be fully couecea, 4, the prorapeel of the 
fre for C. through o, where the reverse of the approach 
ruits the wtenur crest uf the warallel 2 a nate COVENLhE 
protonged lo q. Ip secre tus portion, either the trench, 
of the parallel must be aecopentd, or that port of the pana» 
fel of the approach ae rascal whieh Us wtercepted selween 
the. Lr red of jee jen Con Pp amd Qf. | 
1b. When the abefdement cammot $ effected by the 
prstiony guuem to the trench rebor mist b had. to trawr- 
bes. Sen cases pucebent thembelin’s uruter this head j one 
wy urbe, the veverse of the tremob, Ub Lafrasea Zo & very 
stant fine, the other, Lr whch the Lremohy Lb pushed 
frrward between two dangerous promnts, amd us at the 
tame time ceposed to an tnftladimg {ve 
16. In the frst case Fig19 the trench, 1s canned 
Prwaca ty mean of the toll. double. Safe. 6 soon ab the 
head of the tap has bem advanced the tength of tebe 
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galeons beyond M4, a short end of safr, termed, a. img 
Cure, 25 commenced in a aAveection perpemtlicular Lo 
that of the tumch, amd num out until t imtereepts 
the line of fue upon the pont of departure at theds- 
daye 5 completed the provisional parapet unr 3 rear 
can $ take. down and the tench enlarged Lo di 
frroper width. In this way the Leemehe cb sevccessuely 
pushed forward and mlarged , unttl a postion has 
tem rtached where t tecomes necessary Lo place a tum. 
ase to cour the trench, from both, enfilaclimg amd. rb. 
werke viwws. These traveses AA ane made $y ehamgng 
the dnection of the tuemeh perpendicular to that of 
the ocigimal lime , and. contimuumg im thes ae dirtthe 
tom by the [ull sap. the requisite length of the Lanes, 
the original adnrection ob them nebumed, anal continuth, 
the hall double safv, a suffeecent aittamce to leart 
noon for the wialth of the traverse and a tench of 
doubles sap ; another rectangular turm ts ther mast 
by the double sap tach to the Line of gakions of the 
ortgumal teemeh, amd the oiginal direction <b again 
taker, up, amd carried forward ty the half double 
b0fr. 
She traverses A,A are sagen gabcons ovi 
tt! in, width. Their tngth will depend on the posit 
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of the dangers fraered , bat they are Seldom maale over 
30 em Len: ig the Sher adcstrowe apitrt wll also depend on 
the 2am ma. rit a of the Ly! pera pont, che portion of 
teenahe petween Iny tun tea verbsce must te pense 

eo teri br the adwanecd teaverse. 4S a practical rule 
the trarerses are not placed, farther thar 25 or 50 yards 
pak 

She portion ¢ of the tremoh Bum rear of the 

ena of the traverse cb covered by eatemdimg sudfeccently 
pur to the rear of a an emda of trench , ormeng 
a wing traverse, to intercept the ble of slot fre 
17 ofr. Heo second case F ig 20 the tench A us tan» 
med parwarad by the double sap urtl te front Hi depear « 
Ture B os about beeng coprosed To the jure coming Mn over 
ye bitfu - rollers ; w change. of arrectrorr C at right angles 

ts then maole by the full sap; to the ught ov left, amd 
pubhed forward the length of” about [fer gabeons when 
the origenal dnretionD by the double safe us rebumed. 

A change of dunection & somtimes made both lo the wight 
and lift at ug At angles to the orugenal direction, by the 
fA sap, and pubbed to the Length of twelve ov fourteen 
° gabeors. Shen ; form the catremities of these bramebel, 
adnection parallel to the ougenal ib taker up by the 
double bafr, and pushed on umntcl the pont of deporte, 
my about Seong cacposed , whin a chamage of aucectiow x 
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made oh rught anighs be, the full tap: ant the tuo buanehei 
are united on tue ougemal dneclion HK, whieh ib WEB LUE, 


by the double safe. 
Tremch Gawaher. 

18. Shs work consists of a parapet rarted ona 
—f — mowrd of carlhe pr the flit. 
\ | prose of oaining a plunging 
_ nl, fre on the covered. way She 

as mound. shoul, in. all eases, 

A he rated. 10 hugh that the. 


“yy . _ RPL cavalier will have a 2ommand 
oa mn wera fe of +i feet over the evest of the 
the cavalin is shown on the 
anneed Fig. When the beemches are advanced by the ful 
or about 30 yards fom the talent a of the covered wag; 
a ereutan portion of tuemeh bo 1s formed, b embrace 
the production of the crests of the salient, from the ox. 
dicular to the direction of the enests, to a distamcecd 
of about $ or “2 yords, 40 ab to tnflace the covered woy; 
at the catremity A, a ww, ov wikia de 14 made, to 
cours the post od from the flank ancl newdese fire of the 
collateral urorhs; this part de may , ©. some cases, & 
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arranged rivarly parallel to the wviotehels no of the coverta 
“rDUY j 40 2 to guwe w fr On them, but gemexally ut sernes 
onby ta couer. the branch oa ab as hem eaplaimed. 
19 There are two ways of forming the cavalier, 
depeniting on the nature of the sol. When the excavated 
earth, ws of such a nature that wt can be easly made 
lo stamd at amy slope, a profile represented by Vig: 21 
8 preferred, as reguurimng lbs time and mmalirials. iter 
howeng lacd out the frosttion of the cawaler by the 
fe bape; the bayyrers writen the trench G cet, amal 
make w stop at the lottom of the teench 22° in heig hi, 
and $'6" within the gabon of the parapet, this stepo 
bres aba platform on whith tHe sapped mount Lo 
Luel the carth, of the purcapusne even with the faces 
OW lope of the first gabion, forthe purpose of placing a 
second tier of gabions , which us placed 22° beyond the first. 
Sus steond tier os {lled wth eath, and crowned with 
turo faseimes, ancl the mound us rated to a Buel with 
the fascimes, by undlemumg the tumeh to the rean. She 
tarth 3s mow levelled een with the top of the fasenes, 
and a third tite of gabions s placed zust om the outtide 
of the Selon , A 06 felleol with cuth crowned with 
Cree frscmes; and the mound vu rwsea to aw bevel with 
a eg Ma Shed Ga tien fons Ce pasop 
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oh allbtrate these cases, bt the apyurvach 
to be defiled. he a. tremeh. canbteucled urth the fryers $2. 
Mur, whether, Ye ground be. foczontal , o melimed.t. 
celotive s:ostians of the lmes of the profile of the Ahir 
should be freBwed as nearly as practieakee . She veeke 
height of the top of the parapet, supposing the att 
wo fatig heer than the tofu faseene,] above the Sottom ‘, 
the teemch at the reverse seole Figs.15.16.17 uncLl ther 
ke 8.3", amd the horuzontal distamce beliveen the. same 
forts 12. Sow um orden that aman standing atl 
ceverbe of the tremch oman be seeure, the Lime of fer : 
the en. should not have a greater e thant, 
above the bottom of the no http ad Thus wel 
limit the inelination of the lime of fire to the howys 
tal deaum through the top of the parapet, Ce about o 
perpemdeular to seven base, 0% am amgle of ly. 2S wel 
mubt mot te nun 0 near the dangerous pont that tt 
Line of fire from at, passing through the top pout 5 
the porapa and un the direction of the profile of th 
trench, ( that 8 im w vertical plane conlamung the 
dangerous port and. perpemdielar to the horigentil 
porasectiony of the Ame of the trench; } shoal make a 
greater angle than Yr, and that when the Line of 0 
teench satisfies this condition ut will be olefiled, by'd 
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12. So Gm ne deviled yostaow of a Krendl 
oM hownowtal qround. Set D Fig. 18 4 the pont of 
departure of am apyroach Leading from a parallel, and 
C the most aamgeroces point of the defences {or us apr: 
proach , the Reught of which above the parapet of the Ops 
proach b Known. St us evdemt, from what has putt 
hem bard down, f the approach were continued on 
beyond the pont C, and a kine with an melimation of 
Yy wore Aaawn com OC perpendicular to the direction of 
the apyrroach and through the top of ll porapel, that 
a mam sanding at the reverse of the Sottom of the tumch 
would mot be attauned by this fire, but as the top of 
the parapet, ov eniterior crest of the approach is horizon. 
tal, and the revere of the bottom of the trench ts paral, 
LL tot, tA farther wdert that the plane, wheeh 
prasses through the poumt C and the emlerior crest of 
the approach, ull pass at the same height above eversy 
pont of the reverse of the bottom of the trench that 
the lime of '/r through C aloes above the point G, dunce 
this Ume Les im the plane; t therefore flows that 
the pont Cc defoled ery other pont along the re- 
verse of the tench will also be defiled . Jo combtiuet 
the position of the lme DF to satafy this condition, 
deserihe from the pont C as a centre, with wa radius 


he 
‘he 
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equal: la senen times the vertical peight of C above the fr. 
pet of the approach. , an are of a exxcle , the tangenl ts thes 
are fom D wll te the regeined postion. 

Vote. ober Fig: 18. the damgerous , point C & 18 above te 
horizontal plame of the tench . She weferemee, of this pian 
feng (0), that of the pont C us (48.0), and that of the 
wntvror crest uf the “mm ub (4.26). Mut uf of the por 


aus [4.0);. ne A 8 plames tas. 
13. Go Sima defied rosion of an an- 
pooh ow mclumed ground. Set Fig 18 tivo planes 


of a laces intersecting im x rage wb, ome of the plames « - 
dung em the direction of the dangerous pont C, and the 
other falling Lowrards ut, be taken as the ground, ovr which 
the trenches ane to be made, amd let A at the foot xf the 
plane which aseends towards C he the pont of departurs 
of the approach . «Inu the plame Seung producta Courardl 
C ra ether pass atove a , trough A, or beblou- it; unm 
ather of the ture jtxst nursitions au errant, of the entocts 
bt of the appuouch were, Anecters on the pomt C, that 
the trench would be defled fre 70 Lore of fore from C 
sould, in either of these cases, hae a plunge into th 
trench, and the same waulel holt true of the plane pro 
diced passed at a aAdbflanee telow t sust equal to the 
height of poral of the approach. kn wher of there 
therefore, Co efile the trench , t will only fe necessary 
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direct tts entertor cest on the dangerous pont , and this de 
teelion may be fet until the approach btreuhes the aahge, 
ME this pont B Ll commences to desvemd the plame urkiths 
pu Lowards C amd a change wn U8 direction wll be regis 
sly, Lo find. this naw wlrection , ct will be meeesrary to 
of tr, which ub sontaimed in a profcle plame of the approach, 
amd. passes through the top of the parapet, wll pass above 
the tead ofa man standing um the tumh on the ries 
budle; and, dunce the reverse line of the $ottom vs parallel 
ty thee orterion exest,, that the plame which contains this 
“me of fre and the enterior nest unl pats at the same 
height above every pont of the reverse line of the bottom, 
and that te bench therefore well in this, postion be 
defeled throughout. Sh construct this postion , Lt the pout 
Ch taken as Ye verte of a right cone the element of 
which make an angle of tr wrth ils base. She bine of fire 

Jy ull be am ivmant of Uais cone. ff the cone be ttn 
tertected by x plame parallel to the one or which the 
approach ub rum , and at a diblamce above t equal ta the 
height of the parapet, the imitercior crest of the approach, 
must untecsect the cure cut ficom the cone by thes plane, 
antl, to tatitfy the conaditvons imposed, the pont of m- 
terseclion must be where the projection of the lament 
of the sone os perpendicular to that of the miterwor crest, 
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as these re. he relative postions tm preogectum of the éumé 
of fixe af ¢7 anol of the approach. 2 % contteuct the prspe . 
toon of the eunne cut jroo the cone, & wll only b> neces 

sary to emterbect tre cone are plame be, equcclistartt hor. 
cwontal pelares , wut to fore the prayections of Lat. ros 
cebpundimg pairs of entersection of the lines cut 

the tuo surfaces by these planes. cb find the aurection 
of the approach, jou the pour of di departure B 
with C, and on thes bine desercbe w seme circle, the pout 
X where this seme ercle els the proyection of the Cua 
cut from the cone coll geve the required adunection BX df 
the approach. 

ar approwsh on an qseenlong plane where the plan 
passes ala greater aistanee than the hight of the 
14. ft wll b noted, from what precedes ; 
the apyuuoach ib never directed win 2 aargeroud fax 
for the vbroub reason thot ff 40 placed ut urouldl be 
coprosed to weverte fire from the frome . off ct should 
happen that the ducecttuon BX, found for the 
in the preceding case, would bung di alton 
utthin wa cham genous pont C; on the “ft of the | 

towards uhich the plane aseemds, it would them t 

necessary lo chamge the direction BX, to that CBX, 
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und ub Chub svoube eecprodse, ths, trenehe toa plungemg fre 
from C, tb urkl be sarther vogue, ether to dleeperr the 
Cremche , or Co nase the parapet hug heer; lo cover the re. 
wense thus plunge. 

At nll be farther rated. that at the front 
of departure of an apyuonts from a parallel. there will 
be w porcdion of the parallel opg , tn Ure rear of the trench, 
utush, wl not be [ly conered by the parapet of the 
apypucoachy. Ks porteon will be Limcted by the Line of 
fre fom C. through 0, uhrerce the HEVEKAE og ’ the approach 
cuts the wniteriorn erst of the wart , andthe. VOLE 
protonged to q. ch secure this portion, vither the trench 
of the narallel must be viecepemed, or that port of thee pan. 
fret of the apyroash, se racsed chich ub cntercepted selween 
the Lines of fue je m on p ama. q- 
1. Vihen the defilement cannot be effected by the 
postion quem: to the trorrh rebo onidt be had. to trav 
beh. Who cases present thembebueds ures this head ; oo 
inn wubach te reverse of the tremah, wb exposed to @ very 
stamt fine; the other im which the tremeh us pushed 
forward between two aamgerous promts, and ts at the 
same time Lapras to am enfelading fue 
16. In the fst case Fig19 the trench os carnuea 
Prwaca ty mmeiard of the hall. double. Safe. SS s00n ab the 
head of the sap has bun advanced the length of toele 
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gals beyond M4, a short endl of sap, termed ain 
Cree, 25 commenced im a aArrection pepemllicular to 
that of the tench, andl rum out until it intercepts 
the line of fre upon the pont of departure at theds 
tamee of twelve gabions im Us rear. Whem thus ema. of 
safe 5 completed the prrovistomal parapel ur Hd rear 
can be take, down and the tench enlarged Lo ai 
pushed forwara and enlarged , unitcl a postion fas 
tem reached where t tecomes necessary lo place a tus 
ase to covtr * Oe tench from both enfiladlimg amd, rb. 
Ln by the fll sop Glo cpuchie hagth of the bao 
the orgenal direction ts then resumed, , ama continutl, 

the tal double sapy, a suffeecent distance to least 
| room for the wialth of the traverse and a trench f 
double sap; another rectamgular Lum ther mais 
by the doulls sop bach to the line of gabions of the 

unal trench, and the orginal direction cs agum 
taken upp amd. carried forwara by the half double 
Safe. 

She travertesA,A. are sagen gabcons ov: 

Mt! in width. Their tength well depend om the povit 
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of the aamgerius proertd, but they ane seldom madle over 
30 ‘tay Leariy th — Shean aAcstaoue apr wAtl alo adeypend ow 
the aamomasedl of the a yer uk pom#, athe. potion of 
trenebe selween : any tivn Ceaverses must te per 
eo tercal be the addsanecd teaverse. 45 a practical rule 
the trauerses wu not pli acea, further thar 25 ov 30 yandls 
afta 

: She portion of the tremoh B um rear of the 
Lna of the traverse ¢b covertadl ty ealimdimg pny 
fur Lo the r0ear of am ena of teemeh, CC, frome 
a UHarg traverse, to entercept the bme of “Stowe pe 
17 ot, He steond. case Fig. 20 the trench A. cs tare 
reed forward by the double sap untl tre pron of depar. 
Cure B es about beng coprosed Lo the fr coming Un over 
Ae Sapo - rollers, aw change of dneclvow C at right a 
&s them made by the full sap, Lo the xught ov left, amd 
pubhed forward the length of about [fer gabeons when 
the onegemal duetion D by the double sap us rebumed. 

A change of dunectior somtimes made both to the right 
and. Lift at At angles to the origenah direction, by the 
| jt safr, and pushed Lo the Length of twelve or powteen 
gabeors. Shen, fom the catremities of these branches, 
a Anrechion parallel Lo the origenal ih taker upp by the 
double Saf, and pushed on untl the peotma of departure 
a about bung eacposed , when a chamge of Aveectiow us 
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made al ng ht anighs be the full sap and. the two branebus 
ace united on Ce ougenal dueclton ks, which, tb rebum 


by the double bOfe. 
Trench Gawalren. 

18. This work consists of w prarapell rated on w 
—f __ mound of carth pr the fd. 
\ ; prose of obtaining a plumgeng 
\. n I fie on the covereal way Me 
: mound shoulel or: rll eases. 

ha be navbed 40 hush that the 


| witli,  cavaleer ull fave a 2emmard 
UT hi , ie : of Ay fet over the erest of the 
| the cavalier is shown un te 
amnexed Fig. When the tumches are advanced by the ful 
on atout 30 yards from the talent a of the covered way, 
a ereutan portion of trench be 1s formed, bo embrace 
the produchion of the rests of the salumt, from the w: 
Leemmtees of thes cnvutan portion the bape cb rum perpen. 
dieular to the Acrection of the exests, to a distamcecd 
of about $ or “2 yori, 40 as to enlace the cotered way; 
at the eactremity de, & WMd), ob wut de 2b maole, to 
cover, the port CA from the flank and. reverse fire of the 
collateral works ; this part de may , ter some cates, be 
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enangea measly parallel to the erxotehels no of the coverta 
way 5 40 2 to quot a: Ue On them; but generally ut serves 
only to eouer. the bramch ea ab has ken eaplamed. 

19 Shere are two + 4 of fp the cavakenr, 
depending on the nature of the tol. When the excavated 
earth, Lb of butch w nature that wt can be easly omade 
0 stamad at amy slope, a pueofile represented by Fig: 21 
ib preferred, as eg £283 tume and material a 
fonung latd out the frosction of the cavalker by the 

fll Safe, the bapyprerds wiolerr the trench G cet, amal 
make a step at the bottom of the trench 22' im hught, 
ancl 6'6° within the yahion of the parapet, this step 
bEVES Aba platform on whith tHe sapepiuds mount Lo 
Luel the earth, of the pranapul ever with the frre 
on lop of the ferst gabon, for the purpose of plueemg a 
second tir of gabcons » which vs placed. 22" beyond the ferst: 
Sis seeond tier cs flea with cath, and crowned with 
two frsemes, and the mound ub raked tow buel with 
the fascimes. by widening the tumeh to the rear. He 
amd a third, ter of gabeors ib placed yust om the outscile 
. of the Secor , t ob flea with, cath crowned uth 
Cree frremes. amd the mound wv rasea toa bel with 
the apeprer faseune. Mis top tier forrns the parapet of 
the work. Soop hrotes are made, beg arranging sana 
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tags on top of the parayet, for the purpose of covering 
the heads of the men whilst im the act of fing. As 
the successive tiers of gabions are placed , steps, ceoctted 
uth faseemes, are made to bead to the top, these. 
btys have a use and tread of £2" mehes, thee Copromt, 
serves as a Sanguelte. | 

20. When. te, sol excavated us loose, w cavalier 
frently jum. She following constuction wll um thus 
case be used. After hauing laid, out the cavalier by the 
fl ep, & row of gabsons Fig. 22. us placed om the botlm 
of the teemch, along the foot of the enteric slope; His 
row ib filled with earth, and erowned uth two fascine, 
ama earth is felled in betuven it ana, the untrrior slope 
and brought to w level uth the bum. A turd ter of 
goeboons ib placed on this platform along site of the vow 
Prmung te parapet of the tench, this tin ct, on Lhe mom 
mer, filled with rarth, and nowneds unth two faseimes: 
She second tier of the cavalier s commemsed, by placing 
a fourth row of gabions oven the pont of the two un the 
[est tan; His s felled with earth, ecowmned welts tuo 
fPrseenes, and the mound & nated on the ectanror ta 
a lel uth this fourth gakun. A fifth row rect plass 
along sue of the lwo we the frst tier, filled unth cath 
amd rowned with tuo faseimes. A teeth 15 thon places 
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along sude of the fourth, cn the second tren, and arranged 
the the preceding. femal the parapet ob formed on this 
btecond te, by plaemg w gabon above the pont belweem 
these of the second tee amd arrangung tas on Figit 
The stops art made to abcemd ty the lope , by throwning 
ape aw mound of earth on the unter, against the gabe. 
onade , and forming the surface into steph reviled with 
frscrmes as un the last case. 


Vercemts cf he Govered "Won amd Hitched. 


Al Dlanded Medcemt. When w teernrch has oh 
pushed fpmora tre w proschion, where the commana. of 
the aamgenous front 15 0 great that 2 cannot be shel. 
taced fromm the plunging fr by traverses, ut us covered 
on lope ; and on the sdes: comes amd earth 
supported by w frame work, and us tamed a Simdowge. 
Vhs method of obtoumeng Covel Lb preemecpalley 
reegubte om teerches utuch deseend towards the danger 
ou found , Like the frassages which bad for the trench. 
4 ow the glaes unto the covrred way , amd. te the bot- 
tom of shallow ditehres. She manny of farming the 
tindage Figs. 23, 24 & to seh upp a rour of bimdage 
fromes along cach side of the trench, ov passage; to 
commect the tuo rows at tope ty Lhe ficomes lard across 


comes and earth ; and Lo fee ion between the sie frame 
and the sues of the tumech uth faseones. She tench 
u made by the double sap. Ks urdth at Sottorn ib Mb. 
Ke unrdth between the frames 6. She frames and fas. 
cunes of the blimabage are gradually placed as the 
advances, the latter preceding the former about 5” She 
work i begun ty placemg am upright frame om cath 
side, the two are next conmected by on frame on top, 
one site of whch us lodged. on the tope cross pcces xf 
the upg ht frames _ and the ther supported by two 
aumliary jfromes untl the next tuo upright frames 
are placed , the frteemes arethen trown over the ton 
[rome to the depth of about 2’, amd these are 
uth earth , or raur tudes, to prevent thee beng st 
on, fre. SPaseumes are at the same time placed un om 
the scales. 

Re slope gener ta thee. bottom of a Sandel: 
aescert should, mot be greater than te. When the 
“b lo a covered w Figs 23.24 the bottom of a should 
debouche unto the covered wrt at 43" Selour ots terre ples 
tus ull serve to determine the port of, departure, 
the slope Seing fered, which should be 5 blow the 
face 7 the glaes, 40 that whem the blmdoge os pul 
at pont the tor of t shall mot be above the 


Level af the parapet of the Lrevrcd.. I horizontal lan 
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- ng about 8 in bantth us mase at the entrance of 
the bimolage, ant this us connectea with the bottom 
of the trench ty two ramps of Yo. 

The point sebocted fora blimoled, descerct ents 
a coverta-way 6 usuatly at the wnat of a traverse ; as 
the traverse will cover the outlet of the Ulmidlage from 
2 neege7 f Ue tr fort. 

L ticele toa dite, cs esually by nage 
hon the spth of the steht aot ecceeed. 10'ar 14". 
Vou greater depths che commencement of the descent £8 
hy a Mndlage, hig 25 which wb continued to aw front uhh 
the bottom of ay deseemt wh about 9! below the surface 
of the ground; here thee Himidage es teommated, and 
the remainier of the descent made ty gallery , 0 
the dyth of varth above the gallery ull be sufftevent 
lo allow the eacavation to be carried on without trauble. 
Sr aw firme sacl grand gallery frames are used, for the 
descent, um a loose sacl common gallery frames . He 
conblreuclion of the gallery 5 the tame ab for w mume 


jolly 

She pont of departure of a atch descent 
ib usually lateen at only about 2' below the bottom of 
the trench ; the usual lamang beumg made at this point: 
on a dry diteh the botlorn of the desert debouches at 
the usual depth of the fill sap below thee bottom of the 
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dith. Ina wet diteh t should come out about is 
above the. watin. level. 

Sassages of Harches. 





23. * She passage of a dey aiteh, 1 nothiiveaay 
than a fe@ Sapp which Leads from the octet dae 
descent to the ditch to the lattom of the becazhe: 
thes pont the tench and parapet are durcected ape the 
Aduach to the scanty wall whuh pours the sede of the be 


fowaras the damgerxous font. She only precaution » 
sary mn orahiing thes passage & bo sienk the tench 
the outset lo hi full depth of 43 “to gaun Seeeeze souer 
a4 He passage fer wet hiteh ib a wer bruia 
aAdfucult operation under any ereumstances , but $s 
Ceui $0 wher a steong current cam be producti 
the besveged wv the ditch. She methods sally 
minded are % fom a adhe, or bridge of fasenes 
fancles, baa em sueeessive ayers, and fumly 4 
wa ty pickets. @ farm a footing far the dhe, 

polly & excavated, behind the vornters 2 
wall, toa aistance of 12 ov 15 om each sede of the 
cent, amd the earth from ut 1 thrown ents the 
4, the outlet of the desert. She dike or be 

off frdecmes, 1s gradually jusshedt forward fort 


pom, bung seeuxed im the fast way pveactiaable 
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the carcth town into the diel. She soppeers urho canny 
fomvard the head of the ake ace covered fer the pe of 
the. hamgenous pom by x orth proof mask of flaseenes 
and boards attached ti wv waft an whieh they work .She 
dhe should be prone 12 ta % unde at top. M gabvonade 
fparape ob placed on A Ciwards the damgerous elle . 
IA Ub bow of tara teers of gabrons, f Med with, earth. 
She bottom one consists of liro rows of gabeons cach crowned 
with, tuo frseumess; the two rows bung in peataposion, 
the Lope tier 6 a sung be rou enowned uth, three jfrseemes. 
She top of dike sb covered by a Layer of earth, and the | 
parapet corth nau Arades, to prevent the effects of em. 
comdlcany compostions that orughtt be thrown om them. 
Soaft. bridges on barrels, protected ty a gah. 
ona frmrcapiek , Laue also been fUropersen , particularly 
Where a btcong ¢ auntert us to be vontinade wth 


Domes. 
28. tonfadina, amd Commer - Daklterrrd. Rede 
tatlernes are ube fr oles troyeng the arti Meters aural 
selemeung the fire of the defemees. Ipstions are chosen 
for the [ust from which the terre -plers of the faces, 
that bear upon the ground om uthich, Whe prearallels 
and approaches are laid out, cam be enrfladed ; the 
BELORM are so placed that they cam tring a drect, 
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or a stant {ire against the embrasures of the eovrit 
to be slmecad. She shot from the foumen Crown 
with small changes, umnaer ang bes of elevatron of from 
6° 409°, $0045 wccochet along the terre pleens, Caheng 
the gums of the defences im (lam ; the. latter. fre with 
wll changes aurecthy ageumsbt the port Lo & allasned. 
26. Hs the effects of both direct ami enflading 
fe vary greatly wth the ramge, postions shoulel te 
chosen fox ese totterces ab near the deferces as they 
can be thrown without tor great aw sacrifice of lip. 
You yas are the best, nearer than 300 yds the work - 
mtn would be coposea bith ta the fine of mus heliy 
ama case shot; beyond 700 yds the fire Ufrorr the aefen. 
ces beeoned Hey uneetaun. Se best porril Pr these 
| tattuces ure therefore ore the. Fone of ground ooeupeed 
by the 4£ and 2° parallels ; the former becmg at 
atout 600 yas and the latter atout 300 yols from the 
most salient ponts of the defemees. 
Rd. Se batterses may te placed, ether within 
the pearalicl , tn adware x» Ot try tht a of . fhe 
postions usually beleelil are fore 20 yas ta 30 yas 
in front of the prorallel, beoaicse f placed wothun d, 
there org ht be mitual interference fefiween, the Seed: 
of the battewes amd that of the parallel; and enbelt 
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placed ak some, desta nce the rear of at, Cre parcapeea 
of the parallel might obstruct the shot of the bat- 
tony , ant the troops in the tremch, be ammayea ty 
the [re 
28. Ge most ffectue frastions per theese bat 
Ceres We in front of the 2°© parallel; and unless 
the fire of the defimees 1s very destructive t wll 
be best to place them there. ff placed um ont 
of the 1€ parallel ae wll be necessary lo thift the 
: sos of them Lo ‘he front of He 2° parallel DOOVY 
after the latter. us a ur. Sor the 3% parallel 
LL nun the rth of teemg allarmed by shot from bate 
treved at 40 great a distance im ther rea, the ‘es 
Le. " 
29. The ste of the platforms of the battens 
ae sunk tebow tl. In the Latter case the battery 
& termed a Suvkow SOOM arr. Sn. the. former: case 
the, poucaput of the battery wb obtained fro a dete, 
wn advance of cl, on the Latter A 03 got [ror the 
bremit, un ts rear. Su the sunken battery the labor 
of conbtuction us less, and the men engaged tre maks 
ng tt are placed mort, speedily under cover than 
un the other tind. Sunken batterces eam only be 


€ 
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used towwe. uten the trenehe, or other. elevated 
points un advance of the battnies, whieh Le m 
ther fila of fire, will mot entree the thot, amd 
as a general rule, these batterres should fe placed 
30. She unterior exest of am enflaaing battery 
should te meorly perperaselar to the proton = 
gation of the line to be enfelaided;, ama be 4o placed 
: that the shot from all the gums Shall sueepe the ton. 
| plein throughout its ntine length. She postion ff 
a battery that wll satisfy tus last condition cam 
be readily found, ab ut must evcalemtly lie within 
the angle formed by producng to the eatecor the 
duagonals of the ternre- plein to h swypt. She best 
potction for the ums wll b to place ome to that ti 
ime of fue shalt $e on the protomgation of 
the interior crest of the line wnfladed, and the r- 
57. Sn a county - battery the untecior crest 
bhould fe nearly parallel to the Ane to b counter | 
battecea. A posction somewhat obligue to the “me, 
40 that the shot of the battery may enter the emba- 
bweesb obliquely , «1 alse a gord one for Tearing away 
) | 
d 
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the cheeks of the embrasureds, anid tacprasemeg the gums 
32. Whenever a Position has ta be taken fe fer 
an enflatlimg or a counter hatteny cn whiebr the ane: 
wr that can be quien to the interior crest Us yor ob. 
ligue lo that which t ought to receive, it will be 
necessary to make the embrasiures oy the battery woth, 
a conretpomolimy obliquity to the direction of the para. 
pl, and, to avowd the inconvenience of these last, 
twill be farther mecepsary bo break. the imtersor crest 
into am imidented Line, to allow the murrnleb of the 
gums to bernumn the negussTt alittamee inte the tome 
brasures ; placing ome scde of the imdent perpencieuler 
to the amis of the embrasure, andithe other parallel to 
a. 
38. Enfelaolimg amo. counter batteries are usual. 
ty armed with 18 ama 24 pounalers, and $ inch ho- 
ters. She fire of the gums is mainly directed to 
destroy the artery of the defences ;, that of the 
howtiers lo sweep the covered ways and Atehes, 
Lo aestcoy the patisadings, and oy ure, the traverse 
by the caploscores of the shells that miay Lodge un 
them. Aba gentral rule there need not be more than 
seven puects, nor shoulda there usually he L088 ham 


tytt im any ome battery ; the numb ex apending 


og on on of Be nasal foo Gi paste f covererg 
the successive tiers of gabions ane placed , btepes, ceoelted, 
unth fasemes, are made to Lead to the top, these 
bts have a ruse andl tread of &2° mnehes, the Lop ons, ' 
Snrves as a Sanguelte. 

20 When. the sock excavated, ub loose, a cavalier 
fret , firm. She followeng contteuction ull in ths 
nate Be used After hang laud out the cavalier by the 
fl sep, © row of gabeont Pig. 22. 1 placed om the botlm 
of the teench,, along the foot of the untecor slope, this 
row 6 filled with earth, and nrowned with two faseind, 
ama earth vs filled un baween At and the utero slope 
amd brought to a level uth the bum. A third ter of 
Prong the parapet of the tench, this tir ut, on Lhe man 
ner, filled with varth, and nowned uth twe fastens. 
The second tier of the cavalier 1s commensede, by placing 
a fourth nou of gabions over the pont of the two un the 
[est tar; ths us filled with each, couned uth tuo 
frsecnes, and the mound th nated on the extmsor to 
a bercl uth us fourth gabkan. A fofth row <b ereect plac 
along sudle of the tuo im the fst tun, [led uxth cadh 
and crowned with two faseunes. A sBeth 1b thon place 
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alomy scale of the fourth, in the second tier, anal arranged 
the the preceding. Fenally the parapet ub formed, on thil 
bONM ter, by placing a gabon above the zont seluvten 
those of the Stoned Lier amd arramgeng t as om Fig 17. 
he steps are made to ascend. to the tow , by thrownung 
up, a mound of earth on the unter against the gabe 
onde , amd formung the surface unto steph xevellea with 
frscemes as un the last case. 


Hercenls ck the Govered, “Won amd Hitched 


Al Munded Nedcomt. When a trench has tok 
pushea femora Lry @ proskion where the commana of 
the aamgenrous frou 1 40 great that L cannot be shel. 
tired from the plunging fr“ by Cransenses , 4 4 covned 
on top , and ow the sdes: comes and. earthy 
supported by ny frame work , arth us Cnmed a WNimdage. 
Thus method of obtomumg coven 1s primecpally 
requisite im trenches which deseenad towards the danger 
ous front , Lhe the frassages which bad prom the tench. 
“4 ow the glares unto the covered way , ama. te the bot- 
lor shallow ditches. She manny of forming the 
Hindlage Figs. 23,24 1 to set up a rou of Vindage 
[rome atong each side of the trench, or frassage; to 
commect the two nows at top ty tke frames Lard across 
the ime of the termch ; to cour the top frames by fas. 
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cores and carth ; ana Lo fle in between the sole foamed 
ana, the seaes of the trench with faseines. She trench 
ws made by the double sap. MA urdth at bottorn 67-6 
She undth between the feames 6. She frames anal fab. 
cumes of the bimdage are gradually placed as the 
advances, the he peetey the former about 5’ St 
bide, the two are next commected by a frame on tom: 
one side of which us Lodged. on the lope cross peeces # 
the upright frames, ama the ther supported by tuo 
aumlary [mes unt the neat tuo cpr ht frames 
are placed. the faseines are then thrown over the top 
frame to the depth of about 2’, and these are 
with earth , ov rau tudes, to prevent ther beng vt 
on [ure Saseunes are at the same time placed. Ley om 
the bce. 
oe slope quven to the, boltome of a blinded: 

descent should, mot be greater than te. When the 
tb Co aw covered way Figs. 23 24 the fotlom of ob should,” 
delouche unt the COUCKAML urty at 43° bebour cts terre-plei 
tis will serve to detewmine the point of, olepartu, 
the slope Seing fired, which should bo 5‘ below the 
face f Oe glace, bo that whem, the Kamadage cb put 
point the tape of A shall mot te above the 
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- ong about 8’ in bath us made at the entrance of 
the milage ; ana. this os conmectea with the bottom 
of the tuemch ty tuo namps of Vo. 

Me. port sebectod frre blinded descent uns 
a coverca-way 6 usually atthe ena of a teanerse ; as 
the traverse wlll cover the outlet of the Ulmdage feom 
© neeg7 f fre or front. 

ff descent to w ditch us usually by Blnadage 
whan the sipth gp the dteh, ta rot eat en 
Son greater depths the commencement vt of the descent ts 
by a bhmaage, hig 25 which & contented to w promt uhh 
the bottom of the aeseemt us about 9' below the surface 
of the ground; here the Himidage es teemiunated, and 
the vemainier of the descent made by gallery, as 
the depth of varth above the gallery will be sufffecent 
lo allow the excavation to be carried om without trauble. 
Sn aw firme socb grand gallery frames are used, for the 
descent, ima Loose sol common gall ery frames. She 
constriction of the gallo, it the dam foe w mine 


4 She pont of departure of a diteh, descent 
cs usually laten at only about 2' telour the bottom af 
the tench; ‘the wsual lading bimg made at this point. 
ofr a abuy atch, the botlorn of the descent debouches at 
the usual depth of the fill sap below the bottom of the 
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deh. Ina wt aditeh A should come out about 15" 
above the waren. Level 


Sasdages of Wirtchres. 





23. ' She Prssage of % any AMNob. tb nothing are 
than. a fll Safe udeok Leads from the outlet ft 
deseert ta the aikteh. tothe bottom of the breach A 
this point the teemeh and parapet are acected an. the 
bach ta the seange wall u Sreohe per ms the svde. of the | 
lowards the dary eroces Lean. Me only fueeauliorv: «: 
sary im nm mreahing this passage ub L den thre Preensh 
the outset to ts Hs full depth 5 ce fo gaun. Memedte done 
24 Ne dasinge. ot. rv uel aelahe (6 % srerclimed ¢ 
deffecutt opertion camber ary Cheenern Stamees, bul # 
Li tou larly 50 wher a strong current cam be. frrarLeea 
tut besceged ov te adh. She methods « sually ld 
merMlea are to form a duke, ow bridge of jaseemes a 
hurtles, basa rv successive layers, anal forty sonme 
Lal ty pockets. oh forum a footing for the. dhe, a pea 
gallery ab excavated , dixectty behund the eveemtbersea 
wal, Lo a adistamee of {20x 18 om each. side of the 4 
thenugh the outlet of the dlescert. Khe aehe or Sut 
of pene, ib pradually fice heal porcvard “tom th 
pork, beng Seewrtd «rn He hast ¢ wry eactiealle' 
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the varth thrown into the Aliteb. The sappers who carry 
fomeard the bead of the. like are covered fore the pe of 
the Lang enous promt by a omudsket prcoof mash of faseemes 
aud boats attached ta w waft on. uhichy they wrort.She 
dhe should be frorre We tot wle at top. A gabionode 
fraapgh vb placed » mn A Caw ards the amg eroes tile . 
WA vb jormed of twa tres of gabeors, [lea with, earth. 
She bottom one consists of tio nows of gabcons tachr crowned, 
with, tuo faseemes » the two rowd bung try jertapostion, 
the Lip, tree. ib a sung le rou crowned with, Maree jfrseemes. 
She top of dike -s covered by a layer of cacth, ana the | 
parapet wth nau trades, to prevent the offrets of em. 
comdliany compositions tat. might be thrown or them. 

Kafe bridges Ory barnels, porotected. 4y a gabe. 
onae. frWeape , Laue aloo been fUrapeosen , particularly 
where Ww Atrong eurrent us to be contimaed wth 


25. lomfikadama amd Commer - Barkorres. Sete 


batteries are used for desteoyeng the artillecy anda 
sclemeung the [fro of the defemees. Iesitions are chosen 
for the [ust from which the tonne. plecns of the faces, 
that bear Upor, the ground, on whith the paraliels 
amd approaches are laid out, cam tbe en haded; the 
LELORM are so placed that they cam tring aw dnrect, 
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ov a stant fire against the embrasures of the feonts 
to be selemecd. Fe shot feom the former ub Crown 
uth small charges, under angles of elevation of from 
6° £0 9°, 40a5b wench along the te plint thing 
the gums of the defences im flank; the latte ia wih | 
wll charges aurecthy ageunst the pot Lo & atlasned. 
26. Ms the feels of both direct ama 
[ee am greatly wth the xamge, , frostiors should te 
chosen fs j Bese botterces ab near the defervees uty 
can 4 thrown without lor great aw & Lee of ti 
row yd are the best, mearer ham son qe the sh: 
min would be exposed, both to the fre of musbheliy 
and case short ; beyond 700 yols the fire ufrore the defen. 
ces beecnes . verry uneetiun. Te best purl Pr these 
batterie nee Aensfoe or: the Zone of ground oenupled 
by the 1£ and 2° 2 parallels , the lowmenr beumg at 
about 600 yds and the latter about 300: ys from the 
most salient ports of the aeferrces 
aq. Ke batterses may he placed, ether erthin | 
the pearaltel , in: advamee. of Ot tr, Ue Near of cL. Fe 
positions usually beheelea. are. fromm £0 « yas ta 30 yes 
in front of the prorallel, because of placed wthirr d, | 
there mrght he mutual nitenfenemee hefiween, the berwteb 
of the Satheries and thot of the parallel, and wnlsss 
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placed at some, aestance the rear of a, fhe 
of the parallel might obstruct the shot of the bat- 
tory , ani the Cheops tm lhe tremoh, be ammayea ty 
the [re 
28. She most ofeetive positions fon theese bate 
Ceres we cre front of the 2° narallel; and unlebs 
the fire of the Aefeneces Lb very destructive t well 
be best to place them there. Lf placed um fromnt- 
of the 1€ parallel it wll be necessary to shift the 
nos of them to the ont of the 2° parallel soon 
after the latter. us ape. Sor the 3% parallel 
and the approaches trading to t from the 2% para 
LL nun the nish of teemg allarned by shot from bate 
taries at 40 great a aistamee im ther neatithe (8 , 
(TZ " 
29. The ste of the platforms of the battoues 
may ether be om the surface of the natural ground, 
42 sunk tebow At. In the Lattin case the battery 
& tered a 3uvbow Foomowy . Jnr. the. former cabe 
the: pur afrel of the. battery obtained from a adeteby 
in advamnee of a, om the Latter A 05 for the 
treemeh, un ts rear. Gr the sunken battery the labor 
of construction us bbs, and the men engaged tn make 
ng tt are placed mort sprlkitly under cover. thar 
wv the other hind. Sunken batteries can only be 
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ot a stant fire against the embrasunred of the provrit 
to be slemeca. She shot fom the fovmen os Crown 
wth small charges, umaer amg bes of elevation of from 
6° l0 9°, 38a5 a thug 
26. Th the Ls ofa both durect ama 
[re vary really with the ramge, postions should t 
chosen Je jor these botterits ab mear the defences asthe 
- Cam be thrown upp without tor great w sacrfice of Up 
GIostions which, wll guve ranges beliveem 300 yols ama 
You yas are the best, nearer. than 300 yds the work- 
and case shot ; beyond var yds the fire upeore the defn. 
ces beeamesd nie uneetain. She best pourri fer Guse 
| batteries are therefore on the gone of groumd ° coupeed 

by the 4€ and 2°© paralleh; the former being at 
about 600 ys and the latter about 300 yals from the 
most salient ports of the alefences. 
27. Ke batlerses may he placed. ether within 
the parallel, wn: aadlvanee x » Ot try tht ar of tt. She 
proslions usually selected are / fran LO « yas ta 30 yas 
iy front of the poraltel, because f placed withint, 
there mrught be mitiial enterfenence fefiweem the Serves 
of the Salt eres and that of the parole; and tnles 


r 


3 fy ae 


” . ae 
placed at some dittance the rear of ct, Ge 


of the parallel mrught obstruct the shot of the bat~* 


ery, anal the troops in the teemoly e ammoyed, by 
the fire. 


28. She most “fective postions for these bait- | 


teres are in front of the 27% parallel and unlebs. 
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be best to place them there. ff placed um ort 
of the 1% parallel it will be necessary to 4 tthe 
 nosl of them Lo the of the 2° parallel soon 


after. the latter és cpr. Sor the 3% parallel 


and the approaches leading to t from the xt parole 


LL num the ruth of bumg attaumed by shot from bake 


tyes at 40 great a distance wn ther reat the 


parallel. 
29. She ste of the platforms of the batteries 


* 


' 
{ 


be bunk below . Jn the lattn case the battery 


& tovmed a Sano Foomorrs . Spr. the former Case of 


the porapeet” of the battery & obtained fram a aitedy 
im advance of t; im the latter t | from the 


tremih, wn th rear. Sn the sunken battery the labor : 
conbtaction ub Less, and the mem engaged in mak 


ung ct are placed mort # ly uniler cover than 
° / ‘ " | 


“ 
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ubed however uber be tremehes, or. other elevated 
ports in advarnee of the battirces, which Ge wi 
ther fel of fire, will not unteceept the shot, amd, 
as & general rule, these batteries shoula be peloced 
only tre positions where ther field of fre cs com- 
pletely unobstructed by the trenches. 
30. She interior exest of am enflaaing batting 
should tbe mrcarly prerperaveilar to the proton - 
gation of the Lume to be enfiladed; ama, be so placed 
| that the shot from all the gums shall sweep, thee tent. 
pelen throughout us entire length. he frostion af 
@ battery that wll satis fy this last condition can: 
be realy frend, ab t must evcadently Le withun. 
the angle Pore by producung to the catercor tht 
aagonal of the terre -plecrn to he swept Mae. best 
frosction for the guns well te to place ome So that tts 
lime oF fue shall be on the protongateon 4 
the irtercor crest of the Lime enfladed, amd the Les 
martnilerc on that sede of this ome on whith the ex. 
teor Ene of the Corre - plein sucotonged oniay fall. 
37. Sn a counter - battery the untueor crest 
should be nearly parallel to the Ame to 8 county 
batterea. A frosction somewhat oblique to the Ene, 
50 that the shot of the battery may enter the emlbsa- 


burceb obliquely » <2 also a good one gov Tearing aury , 
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the cheeks of the embrasureds, and eacfrosimg the gums 
zee defemecs. 

Whenever a Pease lian hab to be taken uefe for 
an enfilading 01 a counter haltenry on subuche thee aireck: 
won thet cam be given to the interior crest vs verry ob. 
lgue to that which 4 aught to receive, it ull be 
mecesd to make the embrasires He the & wth 
a corresponding ott uity to the dir4ection the fran. 
fret, amd, bec the tasomnorasnee of ase Last, 
t wll be farther recess acy be break the unturctor crest 
into an indented line, to allow the rructiotioles of the 
gums to be num the neguste distance into the ime 
brabures ; placong ome se, of the mdert perprendseuler 
to the acess of the embrasure, anajthe other parallel to 
aw. 

38. Enfelaolimg ama counter batteries ane usual 
armed with 18 and 24 pounders, and 8 inch ho- 
urtyers. She pure of the gums is maimby directed to 
destioy the axtull bey of the defences; that of the 
Aowtiers lo sweefr a, coverea ways and Aitehes, 
to destroy the potisadings, and uyune the traverses 
by the caploscons of the shells that mia Lodge un 
them. Nba general rule there need mot be more than 
Sevtry puects, Nor bhould there usually be Lets than 


trite tm any one battery, the number dtpending 


af 


LfOM the bearing tech the artllery of thee Fudt 
Lo te setemced » arene hane upon the ground ou 


the works of the Sescegers mist be placed . et 
Cerves should be ab far asunder as practicakle,. 
as not Lo unite a concentration of the fire tO 
defences “poor any port, ty the acceumulettion 
of a large number pueces on wt, and thus mu 
ply the chances of boss bette to the Croopeb ama wh 


34. In commu ling the catert of front of ai 
tery, PU.XI Fig: 26 an allowance of 18, timated along 
the interior crest, es made for cach pute, and § pr cath 
glinter - proof gabtonade Craverte , one of ew hie he 6h nlads 
beliveen every tivo guru when there are mare Cham, the 
un a battery . She, f Lawnhé af the qurrs are covered ty 2 
spautment thrown Lift. On OMe, Or bith extremities if 
the parapet. She length of the epouctmemt , mreatucth 
ls untoerior crest, ary be. from £0'to 30. She 
aunrection of the erawlment woth rebpect 03 the nara 
uit depend on that » of the gure of the defences ; x5 8 
general ruche the. untersar exest of the epaubmnent shudta 
onake an angle of about 100° wth that of the Aatap 
Uther the platforms are ovr thre natural sernfate ; G 
earth per the parapet, cpaulbments and. traversis t 
taken ficom a ditch try frort of the frarcapel and oi 
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ments, and parallel to ther respective dunechons. 4 
mao Karner , at the end of cach ppaulbment, leads 
fom the matural bevel ts the bottom of the ditebe, 
and seve for the convencence of the men whilst Urour. 
ong Affe battery . WV tench of thre ordinary dimen « 
sons of am approach amd arfeled yicom dangerous pocntt 
leads from cach cactiemuty of the battery Lo the pomal. 
Lb un. HB rear. 
of the embrassures are $0 oblique as Lo negure 

an indented fraaper , thee bole or frre of the indent, 
through whuely the. embrasure Ub prercean, shovla fe22, 
and the perpendicular to the aes of the embrasure. 
re ther scde, on Gowk of the indert should be 25, andl . 
prarcallel to the aris; a Acstarree of only ” ‘deemg loft 
fetieen these two last Limes, fo gue all the Huehnest 
practicable to the potion of the melon that forms 
the outer angle of the imdlemt ; far a Lhe reason, the 
face of the imdtent at the catuemity of the battery should 
eatimad 21 beyond the anus of the embrasure. These SiXo 
wll tre te estemate the total length of the parapet: 
Sts thickness ebtumatea pom the immer angles of the 
undlerts us 18: 

35. he profite of w battery wht depend both 
for & dimensions amd form on tht command of the 
pont from whith cam be attarmed, and on the 


postion of the surface of the ground , on, erhuch, A: 
tard out, wth, respect t3 the Aeferrees. 


Where the ste of the battery os prorezonte 
and the command of the defemees over a8 weltin 
the usual Londts of 20 to 30, the following form 
ama aemensions Fig.aT will afford ample cover tot 
men ana woke of the battery, « when the plats 
are ona boc with the + rotural surface. Hught§ 
terior ertest 7: 6" Wakes . f parapet 13a eSetersor $4 
4/). Siprercor Stopre 48. Daktercor slope the. matiurat 
slope. of the earth. She same dumenteons aad. p90 
many be quien to the qpaulments, Zaccepul the oluste: 
between ther uleuor and exterior crests, whieh ma 
be reduced ti 12' when the derection of the oped 
s gute obligue lo that of the fue f te defences. 
the case this Lund shoubd be 18°. Bu 
deypth of the ditch, os taker at 5°; ts wrath wll 
regulated by the geamtitiy « of earth Co be furmshe 
por compléling alt the pats of the fotkery 
36. She anes of the emrbrasiucd Fig: 26 ace # 
apd , caept at the fonts where splinter. preoot Cras 
£5 We placed , be negusshe aibtarce. at these prod 
temg 2A; allowung 6° for the witth, of the Fase of 
the traverse. See sll of the embrabure wb 3.6 ah 
the platfom for gums moaned on the ordinary 
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ar carnage, Ms sote «5 parallel to the supercor slope. - 
of the errrbrabure 28 of Qe: trapenordat fom, 
a 2 weale Up bottom, ana 3' at top. The splay of 
sete wh obtained . geving Ce sides an melination 
tho with, the avis. She top lnve of the cheek rs obtained 
ty 4 off elong the curcction of the exterior exett, 
fore the pont where the sedle of the tote cuts it im 
CALOIY, One half the vedieal aislance betiweem 
these ture last Limes, andl youmung ie rae Hadfoued 
coumtertlopre, » ging the sote arearly te dame mel. 
mation , » from the sell upwards, a the Least angle of 
the pisces 
37 She parapet of the battery ana the embuan 
sures ace rewtted when with gakeons , frsene, Ow 
band - op 0% with a a combination of these. 

She pamerts rived not be revetted thei - 
entertor slopes bing made ob steer as the earth wilh — 
most durable. Whim used for the parapet two ties 
wll be regusse, 

She x weguibele slope us gun to the gabeons 
of the {ust ter by placing a row of faseunes umaler 


Sl. 


them, along the foot of the entoror slope. Frother ru 
of fascunes os laud on top of the Cer, along the entou 
stone , oor etuch the gabeons of the dbteomna ter rest. 
Se ceguisle heght es quien to the parapet ether 
placing sods on the top tier, or by earth alone. them 
samd. bags are used they are lava im semgle counsel 
the wntenior slope, and ab headed andl stetch 
rs; the courses breaking pont: Jo gue the bags greats 


tnabty thay saul e mpacgete sth 2 i 
fing felled. 


btkut the reuctmurts of the checks fcomthe ofc 

of the COMRCUMS LOW produced by the furcng . for this 
puupote the hide olded with the hate emnwarl. 
4s confined ta the lop of the check by pockets dunn 
amd the other end of the check by prekeli anwven unl 
the revetment. the low end cs allowed to hang ln 
38. othe splitter - - pooo Leaverses Fig: 28 are forme 
of two Cert of gabeons. She Lower tite consists of tive 

parallel nous of gabeons and u & weile al the base; 

the rows of gabrons are slightly imelimed towards 
cach Cer at top. Me ypeen Coe ohie covtects fom 
rows whirh, rest on twd rows of fasenes Lara. on the 
fest tie, the gabiont foaming agaimst each other 
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lop teen. She traverse et | be from 15 te 18° long. A 
passage way of 2 tet between the parapet of the 
battery and the ena of traverse. 

. df, The tomb ane 10 6” wndle 15 log tm 


: ——— oe 


the clear, gl meses ae pend Spee JTF 

5 sleepers, cach ‘lang anal & on the se; 

2 planks, cach 10. 6° tong amd 2 thick ; ofa aan 

aoe aL woh of the aimentsons of the sleepers; anol 

of a heurter. The sleepers are firmly umbedded om 

the ground amd, seeuredt by tout pickets at ther 

ends. She planks are clamped between the seale-rails 
ana elite dlaepeosy these preces bev an ie 


4. 

wwderoe ent U8 allowed [or cach gum as im the pre- | 

cake; but when the battery negueres bpelimtlte 

Lravertes am allowamee of 26's matte for the 

distance tetween the axed of the qemd depearanten by : 
a traverse. She gasition and. largth of the eprascclmentt | 
are alsa Adewmiried asin the preceding Case. 
44. She trench of the battery Fig: 29. cohen fost 


aA 


eccavatiia tb 16 uridert bottom, 3 ‘eet. em front. , and 
£,6° aletpe We Kear Me. front ut down werticcathy in 
‘cnr Sock , ana the nevenst, weerctues & slope of "We. Re 
wntertor crest of the prarcapel is 4.6 above the natuxal 
Sundae; the prarcapuel 48 thick 3 the. nAtertor slope 44. 
the eattrior slope 4. SA heom of 18° Lh Left baliaseen 
thee purape and tench when first excavated. 
42. 4s the dimentions above guren Lo the trerch 
oll furnish earth, only for tre fran , that x. 
gud for the erauliment 1h Lakerr from a atah 5 
dttfs Lxctin.or bot; anda smal portion of dtehe us 
made eatertor to the parapel, and opposite the pout 
Lory of each splinter - prroot traverse, to prove for 
the earth veguisite for the traverse and whieh os 
taken fom the trench . Se graulbment f C0Cf205EL 
od lo am obligue fine need mot be thucher than. 

She embrasurces reeewve the samt fom. 
Aumenbeons, Be us in the preceding CASE, . 
44. She front of the trench s revetted uth 
faseunes. bo put up Ths revelrent the tench u 
cortementa by culling aavay the. front nearly t6 
he wrtth of the bene amd almost vertically, ub 
wll adm the Lt of the gunt 0 be rum wh 
unto the smbuatunte 7 ( 

a avoud the Labor amd capeense of cewtler tn 
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ct has ken poooposed nether to revel the prodtion of 
the teenth bordleumg the epaubment, mor the crilertoe 
slatie. of the raulment, but to Leave a bem at thi 
fra, 3 ‘wile, when tre tremeh 3 tn course of COmMe 
stucetion , andl afterwards to que both Lo this potion 
of the trench and the enterior of the epaulment as 

real a slope as’ Ghee ewcthe wil stand well umd. 
46. When splintin prooot Cravert[es are reyursill, 
a portion of the ground 0 ude, on wutbeith the earl 
wke 19 stand, 6 tet: Me traverte cb orale by ferst 
placing Lwo parallel rows of fabeunes at S apart, 
on which wa ter of gabeons , also of turo rows, 20a ; 
the gabuns Seemy 4eo inthmed ab to touch at tofu. 
Cartty vs fled in the gabeons amd the vod trace 
between them, and heafpred tupu above them to the 
sare bovel ab the, intrasor exest: She sites of the tiensh 
bordering the traverse ace cut to a bustakle slope and 
reveled wwlhe fasemes - A pabrage of 2 ‘é lft between 
the gabeonadle of the bcaverse and the ntercor slope 
f the paropea: 
46. a provrde agacnst- weather, two 
oc more totes should be aug at such ports of the 
trench, of the balttecy as may be found most cornwentent 
to rececve the wat that collects un the trench, ama 
puecautions should be taken to prevent wate fom 
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eccoavatid cb 16 wiueut bottom , 3 deere om front. , and 
2, 6° deefpe ww rear. She front ui ut down werticia tly any 
jor bork , ana the reverse, MLCseves A: shosre of "Wa. Be 
urtirior entst of the parapet us 4. 6° above the matual 
J ungace ; the prarcapel 18’ tuck , the witersor slope +i. 
the exterior slope th $ broom of 18" Ls Left beliweer: 
the parapet and tench uhen forst excavated. 
42. 4s the dimentions above quem fo the tecvd 
oll furnish earth, only fer the fAayeer ; that 1: 
gud for the eraulmrent ws Lakerv from a adtsh 5 
atta wxtrnuor tot; anda small portuom of dikeh, us 
made exterior to the paropel, and opposdé the pose 
Lory of each spelintir - prroat traverse, to proviale for 
the earth veguisite for the traverse and whiebe us 
taken from the trench. She geaulment of Cac#e0sed 
only lo am obligue jue meed not Le tucker than tf 


48. She embrasures reeeve the some por 
Aunernrstons, Bc asin the preceding CALE . 
4.4. ee fort of the trench 5s reveltted with 


 colenened by culling ava the front nearly t 
the wrth of the bene ama. almost vertically. Su 
wll admut the muyolr of the guns bo $e rum will 
nts the ewmbratureds 

Je avod the labor amd caprense of weal 
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ot hed heen proposed nether to revel the protion of 
the trenth borilereng the eraubmnent, nor the erlerioe 
stone of the sraubmenk ; but to Leave a Sam at this 
par, 3 ‘wedle, when tre tremeh th tn course of COME 
strucelion , anal afterwards to gue both lo this podlion 
of the teench and the entercor of the paulment ah 
greal a slope as Ge euth wil stand well umd. 
45. When splinter proof trauerses ant regal, 
a portion of the ground » wile, on whith the teat 
whe ‘ to stand, us tet: Me traverse tb onal, ty first 
Luo parallel rows of fabeimes at S apart, 
on which a titre of gabrons, alto of two rows, 60; 
the gabions bumy 40 inelined, ab to touche at top. 
Earth os { Lhd im the gabeons and the voua tface 
between them, amal heaped upe above then to the 
same bevel ab the emnturcor exest: She seaes of the tuemch 
boralerimg the traverte are cuk t6 a butakle slope and 
rrevettea wth fasemne ; A patiage of 2°06 lft between 
the gahionade of the bcaverte and the intercor slope 
of tee fearful 
46. aa prowde aganbt Kaimy weather, two 
or more totes should be at such pores of the 
trench, of the batleey as may be fret most conventent 
fo rececve Ye water that wllecth unr the trench, ama 
PceCALMLONS Showtd be taken to prevent water fom 


received, inte the teemoh uther through the 
Licerrchees heading to wt, on from the natural surfret 
47 Mee frown er mroa.gazines should be at Least 
30 tr rear of the frarcape of the Fattecy he ceiling 
of the magazine shoulda not be more Gran ow fe 
onrhes above the natural leuel. She umtercoe heig it 
mead not b. more tham 5. She width ray be 6 and 
the Length 12' im the clear. Mie Stes of the ma - 
puyme may be. formed of frames and sheeting toard 
OX of a row of gabeons crowned with. two courses of 
fesceeres . She magakime eb covecea ak life by bplinte- 
proof timbers 6°x 9", Cael on peclapgihaan: amd. com 
etd with at least 3’ of , 60th on Cope ama m 
the Sidles lLowardls the parcafel aria cpautomnents ae 
frasiage frads into the. AGO OME, on the sabe foo 
the parapet, whieh vb reached by one ov Tivo emelinth 
trenches ; 
48 Noorloar -Woatlened. Mere ace two tends 
tars throwing shells ; and thote for moctaes thawing 
babhels of Sones, Or other the pryreteles Kesiaes 
tusrther ub the Coehorm moctar which, prom a 
small sxe, ora te plated um amy umocuped 
of tee trenahes . She furst fend of batterces onay be 
iw fort of the 1© and 27% peallhels , O% Ove, amy 
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other pots farther. bach. Ihe postions chosen for 
then should, be such 28 to bung a great a portion of 
the defenees union the direction of then fire ab praction 
ble, ta inertease the chamets of desteustcbility of each, 
shell town. She second hind are placed in frort of 
the 3% parallel marly with w veto wnmoy the cover. 
49. She platforms of these batteries may be laid 
on the matunal surface, im which vaste the same foemd 
mortars must be set back from the parapet; t enable 
the shell to clear the untteror crest ty about 3; w veut. 
ment wll not be mecettary , and the parapet: 
eCeLwe as great an untervor slope as the earth carr be 
mate 16 samd under fy 
50 She front of a mortar battery us estimated 
by allourng 15" for each molar, anal 6'for tach splint- 
ee - proof traverte 

Shese batteries are howwere usually sunk 
below the motural surface, dimer several feet dif - 
frenee of level un the poscion of w mortixe well hawt 
but httle fect om the Kamge , O% the teageclory. She 
profile sutable for such positions under orale 
crcimitiancees is the folowing . Width of tench at 













hittom 13. ¢ ip th om frank 266 Dyth or koa. +" 
Soeverse stone th. Sront stope f° babe. Pbcight o; Of tuna 
pet 4. Shickmess of parapet 8: Grom V 
jl. athe tart, fer the enaulment 2h taken from 
an enctercor actor ; amd when splinter prop reves 
Oe cegur eal prorkionds af ob Aiteheb are mia0ole op-potihe b 
then postion th funmath the reguiphe Carter 
dA. othe platforms vf mordtars are. & "dong by 
76) wede. Shey are composed of 2 ground . sls 26 
, and bo" sguare; 5 sleepers 1.6" Long, and 6 
Sguare; 2 beats 1, 6" Long anit 4" square; &, 
tach, 6.6" long, amd. 4" thuck. She yround - silts ae 
Lace hot sorta lly wr feronlyy cnr teadded 3: the 
rourna at 4b" apart. rr Piet ndsversely Lo the ste 
. Lbpon these the sleepers rest, arch teen req 20r2fUi 
4 fun Stout fick mear cach end. She plants Bate 
confirmed to the skeeners im. the same manner ab om 
om platfor ans. 

Preach BWarlernres Bbaposed ewelrnents 
may be Suache by heany gems at ranges fear ts 
600 yas, ama batteries thrown pe wn beck, cases ae 
wv all resprects Like. those por enfelaiting, or counters 
Batters: 

54. Where the cevelmerds are coverea from ds 
tart fir4 ty the ernest of the coerced way, the 4 
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baltoucs mist bey uther placed on the glacus, on ov the 
tarre-plems of the defences, ah poms uhene no che 
Mruction wll udirveme te prevent the fire of the gums 
orm beng dnected at a protrt of the walk to be opened 
Lour enough ti for a breech, poeacticable t6 the abeent 
of am assaulting column. 

In uther o of the Latter cates the batteries mutt 
be sunk, the lal choien foe the platforms bang such 
as lo bubserve the object in wieur. She embeatures vv 
these cases art usually at out of the parapet, as an 


relma leemthe thas generally to be fst established 


sli, to commencing the ballery 
She foot ane aimentbtons adopted for shen sumtion bat. 


teries well apply lo these cases, with such 

ab may be demanded, ty the sete of the battery, ama 
the position of the port to be attamed ty the fire. 
5S. When w breach battery 28 established ether 
on the glacis, ov upum the terre plein of w work, A 
port will generally be exposed both on then flarh 
amid near to the tne of olamgerous commanding pocmilt, 
from which t willl be mecestary te cover them by tras. 
exses. She mumber of teawerses and, ther portion will 
depend upon the command and postion of the 
aLamgecous fours. Jo cover from the {lank fue, iff 
the command of the dangeous pourt cb considecable, 
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w/ he that of a cauaten retanebmert, wt Meaty be. ntelh- 
tary to place a traverse, between every lwo gums, Or totn, 
between cach She traverses ube uv such cases receive 
aD thuithnresbs of oe OX, seven. gabeons, Like those pr COUT « 
am or aenanny trench fom an enfiladiung fre 
LUG Length well depena upon the relative prosetions 
the dangreous port and the catertor: pout of the 
to be covered, ther tecg htt 6 usually mot 
grealix than the traverses for a tench. 
When the reverse of the battery b caps 
A sv generally anise from the salewt postion. af 
slant frre may k te ft lo bear om tes part of 
the $uttery ; in whieh case a wll genecally he casy 
Lo cover the part caposed oy Kunin out, from the 
reverse of the battery , am end of tench, lo form 
a wing traverse that shall utersect the Limes of 
fre of the pron Lepror, everey frWh eaposec . 
56. She yids of breath tatterces thould. be 40 
perpendientar ob practioa ble, to the bine of uh 
lo $e breached; ind uhee these limes ace oblique ta 
each. vther the obleg ty, should mot emceed 45° sthe 
use the Yfect of the shot wll be greatly timent 
ama the operation charted. 


32h 
Besides the breach, batteries t will be nes. 
essary to place coumten - batteries on the glass. Their 
otyect wett be ts counter- batten and selenee the ap- 
of these portions of the deferees whieh cam 
be, brought to bear on the breach battertes, ov om 
the prasbages of the ditches. Ihese batteries will ussicab. 
&y he placed on the. prolorig More og the atapes of the 
cmees. Sher arrangement will be mn all rebpects 
the same ab that of the bicach Satter. 


57. the operation of a seege ane bully lurcoled 


unto three epochs. Ste (ust are comprised the MM« 
vebtment andl other operations prelimimasy to beak. 


ground, against the work, Ow opemimy the tuonches 
‘ab BELOW comsputses the bators form the 


of the. trenches tn the completion of the 3% t parallel, 
Shae Mira the. s ubsegquerk operations to the reduction 
of the work. 


1% Boron. 
58. Sawestmmenk . Shut the [st active opera - 
tion of the Sesceg ung force ; hs objet bumg Lo cud off 
all communication beliveem the garctbory and the 
tatertor,, to prevent sutton of every tina fom being 


Unowr cdo the work, tp Bwttfe of eaciy hee: cn? i a2. hs 
Wel My that oneg At im wy Lenny bo servceratbl: tothe 


Pest? b vourlln CO COUtk. Qa. close, HECDVOUM, MAb AURLE 
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of the deferces by eng toeee and Whtr Officers. 

Sar, the sucessful allainment of these ends 
the. investing forces uhachs is mainly of 0t sately 
a of carralry , shaull move Uftow the Lorch. 

celenity andl decneey , 7a nften burtou ad 
and, suns evinases b Lo a, should semd nbd. 
onents to scour the envitons upy to the very gates ¥ F 
the work f preacticakle, and Srumg ff wctt, ther, 
on. ales troy all petrbors$, -altle., proven’ be met cent. 
A chain posts and. sentinels ub um the mean tm 
tablished um the best prorsttions ta poresemh alt aces 
te the work, or egress from 5 rare beng Laken to 
select for the frosts pork urbuche wre not eaposed bs 
Hee arkillerny of the work, wr ane begand, 573 range 
the froses areupead by the troops during the Lory Lumb, 
amd termed the Sarby Oordom, 202 shifted al dark, ' 
and pods newnren the work arn taker tye, @ po 
the Tovah Ordon aca hem wt im more closely. 
She posts 220 sentinels for this FLASOSE shoul b 
pcbhed OU fre fortvand UW they cane fond shelter 
rom the 0 thelr 4 of the tefemecs ; and usutert 
rrotertionm the xetor rir Liem offecers bhoeld spa 
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920 fforts to gaun. a Kacard Lolen of all the ground 
utero, to the work, anda of the characlin of the 
ules . 
59. Sorting Dedreannay Soce She main booty 
of the Sesregeng Werrny 5 wih the engeneee ama. artillery, 
scege rans, foloows closely Lefton the enuesting Corfe, 
to preveect the Line tahen ip. by the, laitter, whish 
from a rien & mecedsarcly weak , fom feng fread 
cutie bx Girreson, ar. &, y strong delarchments for . 
without. We naiedion’ for the canmypes of the various 
Corps We desigmrated by the commaniling general 
a careful ucomnassamee. These are placer 

beyond the of the artillecy of the 
a, , ras eotor f ns acing ene work: 
amd, at far 2b practicable, on points favorable te 
the heath ant comfort of the troapt, and the de. 

Whenwer nalinal rbstacks cceur tetween Pu 
camps they mitt be crirssea by good limes of Com < 
munication , to that ni compedimint onary be of - 
fred to the speedy coneentration of the teoops upon 
amy pont threatened from without. 

Bescles the positions the 
camypt, the bescegeng pre wll also peeupey all pirnit 
eaterior to the camps ; within tanmon KOBE, by 
which, ny ace commanded , seeuring thor by 
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fel 10.7 eb ap seffecuerl | strength to sta b serve thy CAa 
v le 


LIL wt eds . 






60 Swiienchunentd oF Camus. Be front ava 
the LEW. of CADE LE. alsa BOC by limes oF pee 


aorks “he, cetercor warcks #erantd Ww re. Same 3 OULU « 


worloXrow 4 taiula poerr am umbreokem. time. of cotnerich 
aometrts com~spo st of the sr05t seonprle: cLermerntay » 0:2 
ab tematlles, redlanst be, cocth a shay ht nreatele , ¢ 
chest anseot Semi g fa prevent bux reotd of bral Actash- 
mtr As pom Bhy: K Loi tote the. pelase. Re. erbircor 
Line teemed the iwi e Dowrtenvallation cé Ported cl 
of detached works cohush ¢ the. FOr $002 ch STK 5) 
should. beer defensin: retadttord. Che man feast b 
which shaubd be merged by thse. works tee. thee. Kah: 
pal avimuth ta the. he, omees. and the positions eelestid 
pute parks of Mee. $e ye travime, lo seourt, Chee peinll 
corre: ee. whe rr tb uf the gennsbor, amd to renal, 
thy, rid amrte of Py “ye COTY S urto the Aeferees um 
prackieable 
Shese Let art placed about 200 yarts um 
fork OMA HRA a f ‘the sumeps 
61. Sr. the Cater sige im Ourope mes of 
circ mpallattorn particularly tie, selilorre resorted 
lo; the. bes cegend cork Ming Meconbelvel uth, realy. 
mg only ht. mam poor of ther froshiore by {elt 
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works, anal gurcrg the emtenveming brace buch protee. 
from could be afforded by strong potrotes anal 
2OSh Shs Aemalire from frre practice wise 
wn rmnost cab from the want of stieng Mh. of the 
bescegeng force wn was fequently wendeal by the 
uchea werk agamst whieh bore ake vhefly effectual 
mn gquaraing - 3 fla of battle, against a suctow 
foree ff siffrecent sremigth to cope with the bescegung 
a » a pottion taker tchamil a Line of euxctomad - 
lation (b, but (ry rave caceptions ; eligble » @ marin 
that apyplies C0 all extended amd weak bneb; and 
im almost eutry mase tobere tw Bou fot fears 
been made cape rt savk prositions ct hats prcovedt 
succeeds ful , ana has crtacted ! lobseb ovr the 
tebuegerds. (ut ch muot be nepeeated abthis t mot 
the object of these Lines they ane not oper lo thus 
objection; amal as they have bem found serviceable 
pr the tote purpose to whieh they shoubd. be ape - 

, ought to be thrown Atfe on. all cases 
urtrene, the artes of the bescegesds wll admet af & 
62. Separations Yor Orewa, Ae orvenches. 
Whilst the Sescegemeg force 4 occuped. im BRAG 
anh StCinimng ther COIs, poclion of Aes empeloi - 
ca om fretpeaing the treneh rrateccals, & lablishing 
the parks, ana getting every thing trv order fre= 
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fear calory to breaking ground againsgl Bre defences 
At the Same tome slose cesommacssanees and. rarceful 
tnstrucmental Surveys xtE made by the stage COL. 
to oltacn ska pr 2 mitfe of the defences ana thir 
wmacrons, “uth © piece o deaueng ug a plam of at. 
tach. With thes object the bearing and. protongatin 
of the faces aot casutals of akt thee defervecs 6 faukd 
be carefully “acd Low w ; the charnaeler. oe the de- 
forces Oru every MEDAL ‘able point moted, that of 
tt fied bearcng or, these, poms ; and the ovat 
of the Broan: A vor whieh, they wiht te ME UA LK neha 
63. on Py p24 WS, Maa gaterces of PP VPMC eR ue 
wih en MN ane pele need on: the, rrrst seeute peared, 
beyona. the range of the heav artillery of the He. 
frees, aa ¢ nactivable be hadhen froor- thar 
MOELLM”. othe. nownts vebcehed > ¢ weet in thee wrumnéiles 
al, n meiyhtorkood of the prouma an whetehe Ul 
deecalea to opem the trenches , should, have avenull 
of easy access tou, pr the Curis pork of 
LUE be thy ULL, ty Cakiy ry Prrward the 
works of Ah? A. 7 
64. Soak of Othack. Mtr ob; 

the brofsnpration that can be had fom the 
nations, sunveys anit other sources, the nent 
yet «8 to decide upon the portion of the defense 










all ° 


327 


wotuch, A wll be macessaiey to gaun pun sscsscon of le force 
the garrcsor ta w burnremder ; thes frortion, ubually 
OV: De WhO for’ of the: encemte with 
ther eiclivarhs, anil amy advanced works that may 
be comnected with them and must be reduced before, 
can te asbacted, us termed the Som of Oto. 
Wt is uv Me chowe of thos promt, a decision whichy 
mit nby nesta with the Commaniting offecer of the Live 
GRENS, that the fidgmend ama shill of Mhrts offecer, 
ane shown ofn making this selection, fe must care. 
PanLoud hint if the Lmees which are acecssbe, 
but the characder of the sts Lypon whch, the Leench. 
6 amd ithe works of the attach muubt be Sura out, 
antl the lackitees of am, easy commumcatiorn betivetr 
the , UNO, Be. anil the point selected. 
G5. Srv considering thee steeng tthof the defemett, 
Chote parts are regarded. as unabsacltable by the. or 
aimany wresiarces of ary attack whieh border Uftore 
pucecypces , marshes, a wiatin course Meat cannot be 
forced, OC AE pucoteched bs yg works on iniaceebsble 
points, the fre pow ww belche Steers un flamk ano 
revecte the ground over whith the tremoches must 
be num. Shose parks Again are conssiderta as offvrumg 
precio diffe tties whith prebint w serces of works 
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in gord defender relations urbuch care only de earned, 
in sucethdton ; or whieh wee mined; or aback, Rane 
ther aAtehes arranged for a play of wali: ; or ewhueh 
frane any atehes Dttual tye on fimatlly whe j 
the works to be carcued are debplayed Ore & wight bs 
embracing the same eatirt oF pot tes Oe bescagad 
cam take laff with, ther trenebes. The fronts whieh 
Are Looked upon 2s most aaluanitag cous lo the altash 
are Curse um whieh the general comberation of the 
svorkes [rrr &@ salemt point with rebpect to the wt 
of the defences ; as front 40 Sule, eam nectint 
but tittle support prom the collatixal portions, ean 
be envelloped by a bine of tench of miuehe greater 
eatert than Hell, along which posdions can bh 
obtained for enfelaading ant othe battecces, the fut 
of whieh wtl be convergena upon that of the the def 
66. Md cegarts the site on which the trerth 
eb amd other works must be Lard out, the aiffioul 
Les nrebemted, to ther canttiuction by bare rook, 


ov hard. stony ground ay eae appreccalaiy dh 


the col, from a adiblamnee fs four the panapl,, 


dukes, be und or the last fram the Labor reg ude 
tre adiggeng the trenches, ana. the additional annoy. 
Ante and cmygtuey ty the troops for the fragment 
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Va Stone seattcd. uv ull lirections by the. shot of the 
defences . But betrdes these features there are ithe 
415 obvious whith, should be taken advantage of, 
or be avorded xs fovorable or otherwese to tht wrn- 
SieuHAton of te racks of attache, A surfact for Cat ~ 
ample , ww patty stofres, ob prEs awny towards the 
defences, 4 cormmmanidea by them ,_& wnfavorakle 
both to the constuction of tremehes and batlerces, 
ab, 10 gam duffeccemt cover, both the parapa and 
trenets wrtll have te receive Aumensbtons greater 
than under mein aney cuceeemb tances ; and the defele 
ment of approaches wl alga be Less cabcly ffected. 
A surfaet Luhith, bes towards the defences i“ very 
both for garning cover specail , anol 
for adefeling uth advant: age the approaches ; bet 
wb Leh $0 aba sitet per Sattorcies f the. Slope ib raped. 
aL, umaulating Secnpace mitty offer im some pocril, 
natural covers, ana at thes froin prvorable as 
sites f= battert.es ; ths well Lepena oo the pristion 
of the role 0 of thre, Suga, oe, ruith. nespircl to the fire 
of the defences. 4 rage ; fr eaample, leading out 
for the eres, whilst t would ~rehivA Qe COVE 
to the weorkbor ore bide ¢ oft 1edVL the [ure of the 
adefemees on the other, would expose. the trenches 
on the other se of a tow plumgery fre pom 
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14, i, ESAVIE ports. . y VPUUVOCOMS vat Sc: oranda ele Z pred Lee 


woul be very unfavorable, as both of as seated woul 
be eapeosea to a. plumgeng fee 
2% ond Dd” Serrods. 


67 Mow and Koumod oX Khe Oak. %- 
nlan of the attach +s meceessarthy based L~LOWL the: 
character of the defences of the poirt of atlask, 
and of the site upon whith be apyroachs ara 
other orks of the. bebcegers wtubt be lata out ; waza by 
this teem ub understocda both: the means to be used 
at the sceebseve JbtaGes of ‘the. operations, wena thet 
hébrosition gwen to He trerabeb wd other works. 
the } poceenal of the. atlack uw recard of thee. Vriky 
operations of the besiege; anc ub also a mtthot 
cnr Use among engineered to estumate the Auratun 
of a stege from te opening of the trerrohes lathe 
reduction of the work, on the supposition Cat 
the. tuor He of the attack can be carvceced on requle 
, crthout eotervuiplion fro unforseen condi 
onetes: a method of waluation: ubchr, ab XU 
04, the. tome eegeread lo constrict a quem 
of work , as aleberonined both from Aalix, fined 
by actual seeges and the results of eapreccment ww 
deteools of practice , may be relied on ab am 
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umation ows close ab the cate admits; and, when 
applied in a tpint of farrmess , may seve ab a tet 
of the comparative atuemgth of different eom- 
nations, Or ips of precmanent works 
tesvegers i“ “Lee ne on the par make of the deen 
eb ama trirxons with as great aceuracy as can te um. 
sereal by vdtssre in thes song caneply THAME, , anu, frome the nesulls 
the offecees charged wth this 
nena “ts tt aut onthe geotind the neces. 
tary ports ty which thote charged with directing 
Che constiuction of the wokd are guided. 
69. 4s am Mstation of the, plan and jour. 
mal of attack, we shall seypprose the Lount of ack 
selected PX Fig. t & an acuts bastion wilh the 
, two adjacent demu tunes, and that the orby collatnal 
works, the fire of which bears om the ground over ehh 
the teenches must $e rum , are tivo cotatinal rhtiuse 
bastions , the frees of which cannot be enfelaoled, 
ourmnug to their protongatis feet within Ure tale. 
evils of the adjacent demu eb, ama the two asta — 
latnal deme - Lumes , making tr ale one bastion amd 
two demi-bines, wth ther depemdlemt autworks , | 
trbethy must be entered by breach ov otpenucse;and 
tivo bastions and two deme-bumes, wth, Creve dle w 
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preeridhenl works, lhe fr af tutu thy must be. tepot Lerten. 

Ihe anprouches we be pees heal fread im 
the direction, of Ure vapitals of the three fost works, 
amd. the. 18 amd 27% porcallels Wl embrace a Seif 
fecemt front to mnelude the prolangations of the fasel 
of all the works bearimg vw. the treenohes agauns Licctuch 
bh iladong batteries wll be rey bale, 

Bae 7 parallel wll $e lard out al G00 
frore the most advanced tabumls of the covered cram, 
ant pearulledl nately ta the bere. urbush erammects these 
frown ts. She. Up plan ches wtrety lead frame LL Le the. 
doors of the trenches wll be. uum tm 200g - agd As rw5 § 
the capetials, card, vunt over 140 yas Mm. dnyth, and 
defeled f' cam te most dangerous procriles wilhir, ams 
ROM: IC er. 

70. AX Meororr. hue peosclion. of the fiauclton — 
of the trenobicé UR. uhich, Het besceg ers are tr deeak 
roti hanerg heen. bud out, and the materia 
for the, work haveng bees. placed un order fr ati. 
tecbutior , $0 ak to avotd all carmecehbarey delay cena 
comnfiist19n, the workmen are sasserrnbled. at the adynstt 

of the tamches before night- fall to rececve then 
implements | Me omen selectia fre Chats aelig we: 
Leoopes of the Lime, amd each, oran ubually Cahes 
with tum tub gum ling fi ts tack. She omen art 
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Lavded into working praties , eaedy af urbeted cb under 
the command of QnH Offecer: of the lone, and they 
are marehed im single ae, by a flank. and posted 
after might fell urbe they are to work undev the 
airechion of the engeneers . 

She portion of the trenches opened this 
mug ht ae usually only the approaches that Gad. 
fron the denver of the trenches to the 16 Iarcallel, 
and that frorlion af thes perarcaltel cuhiebe embraces 
te capttals of the poral of attack. So gece thre: 
worckoren for sorties, ab many battalions of the 
tint ab ora be nequssete, Loraned. the wards of Ane 
Bumcnes, are Chrowm forward abot 30 paces crv Ad 
the 1 parallel. She plank companies of these batz 
tations, aided unto seeliont,covtr the front of the . 
tottalions, and ane purslec about 30 paces from them, 
amd each section posts two sertimels at about the 
tame dislamee to Ui front. She sertimels heep w loch, 
oti , Aneclirng on one knee; the remouniler of the 
troops tee flat on lhe ground, Lo award the frre of 
the defemees. 

When the working pies are all posted, 
the work, the order 6 gwen to ibe, prouna theve 


e 
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Qums a pur pees bt the rear, wnd beak ground. 

He guards of the Ceenethies Meeps: théte 
poston: vomit! mee daw, wher they art. wwcth dean 
anol lake post oor Lhe parallel , which by ets lime 
wll be mearly eccavatid to Ht full urth. 

Or the succeeding aay all that remains 
te done ta the Cremehes opentd cb eomrpleled. » amt oony 
thing Ls ne cov readinebs [ COP might. , 

“> Morbi. Te pacallel wll be eattended 

this meh ty embrace the peatongalions fot thd 

to he enfiladed, and tome 107 ov 150 yds 
the catrome pols bo determined. A large Sguank 
redoubt wll be. Yrawn tofu at cach catteemily id | 
the parallel, which will be armed with feeld pucil 
and arr paulment for cavalry wll $e thrown up | 
aw the rear of each redlautt, the Peg Caseen 
beng C6 contain troops to act” against . ores m 
am the franks of the parcalel. 

Dhre. 430g BOG cA! uveoacheb ace precbbeed. ab 

150 ys Ln Aare: of the uarcallel. She frosclion 

fi those approaches wll be adivmoned by selling 
He, potndt on the IE pasaltel wt 30 as on cash 
a time from each the, rods Co a a S620 ng 
OVE, about 15 yas ow the scite of the capital at th 
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alent af the eoucred Oy them. london 4 the length 
af cache 200g - wag by these lines the direction of each 
depen ‘gor cts aefilessse nt. Ob vouerx onore completely 
tha, xeverse of cack sey a ee 1. Seeturce a por foe 
seteon & that a in faker. ape ecelercor tO the refen - 
ces * to to enfiladt ve ct, the 200g - Rony cou advamee should 
be. protonigedt back. ber yora the. net bined w ais - 
taneeé is fo ar FR ys to thet. ar d & one. errmeday « 
ake ly betuma. 

bf Dredg be aksexved here that by tummung 
npacacis fe Qi- three: vaputals Lue rut only orccltipebe 
the. faut j of voor nuasmeattans Jjehuscer We: parallels, 
tut: Live li the thle rH: of the: besceged. Mie. dec4ectan 
of the. capital tf alo the omobt suctable poe these. teen. 
ches on several avceaunrils. 1% © then are the shortest - 
limes belueen the parallels and the salrents of the 
alefemees ; gre heeng olhirn the a gle formed by the 
prolong ations of the faces, they are les veposed to 
the » fee of thee. vifenees amd ae Lehs ov the u ‘aa of 
the fee vA Lhe he seegers thar: ne X "4 other. praslion, 
3S on Theos fase tir hey OL onost easbely Acfetedad 
frerr the cotlater al fre 

By dy) for rg Pfr “0g mnags within the: 
Lines deacon fea Hui  acabel and COnVERG Lrg, to- 
worils the satients, th re: pra of cach appromek 66 


J rine ally son tracbed. abtt wears te. saktert . 
: ef eed bxbs obstricattian. lathe | per rie of thre. nara: , 
athe. heeorehe'd F ral ther Lor bes t eft 4. 
plete at the crit of the. 2°, Fig Bt are fenshe 
ODz the poitacen uy a ard thd mae bb: ef Pllowe 
throughout ab the Feerhed wommented: oy Pea. 
wre. yoneratly mw Mwonaheed chite hy Yaa: A a 
eover to the. orkonven taced Perntca VIHA AWB? he 
CORLEM eoree A what rermaew $s Fe fe. VO: 9 ther: 
wogrepi he Lea cre safets by . adig 
do Weight. The Tie" edred Gre bias ft. 
ported 295 15 yl jor the 13f faarltel, aya fon. 
2° Bratt as commented Ske Spell! lun yf at neby Da eal 
of the apyuronches beng ofeenéeal wr tuck to dodge: x feo Sn 
far the. pritledin xf Che. works ren’. 
oh, <b Mrallel Lb of ‘ Less taternt than thy 
contre ong oirke y the 7¢”. prrotongatoons if the, freee 
thre Bta24 tof Mach. ft 18 edecartly consicetad <4 
the yale Mn allel by id wfod lane: 7 fierce ts at 
f ts CHOLLI AES . a: 7) WO F092 Ce: pram the 4 ot 
wede tari prea peor the: LD SCLC VEO: that the Ae oe | 
; 
the a leon ehes carhye wre. std 774 staltoned Tare the / 
and whe ta afford thus eeroleatiar shaky be mast 
table: Chaey van same ta the rod of the, crac horn 


Pers Ep Loe yee an. th arrest’ te a” ro Meelea by lhe | 
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tofore thee. PAPE Ge, IRL reach: thea crv ir sorties. 
the eal Aen e: wh Se rival ts also a. gener alone, 
Be Prom ihed Calor ois Sbede Ahlan reais: bs ny CASE: 
begaas tee Wade fel pian Ofiat hy Jeedrals One hen. KEM 
et a2 OL COMM Ope hi thece. st pporé before lhey Caney bt 
4a Deel. hy Y Sete fran the (LOL CP2LLS . 

“pls Vevahh . She “ al Iaratbel ub errturely 

A 
lac ael oar theed night rides ompleted onthe fot 
‘ 

bisects “iy Vanes WY, Seaat ard if bhre. Srenebcs tized frask 
nu thy paaeatiot ava yeast ae a pearls of Hes fo shed. 
A medecw euturd Ay atau “13 of the whole. becng left 
on the (2 Marable 

ae th ee Tarallel ib ab 326 YaKas | [Come 
the. sadecw f . f | fh el f vy ve the Cork snen ANAL. pega ade: LR? - 
ased fi the irre: of yrape. shot, cf antl therefore be. 
mech Séucy ti tht the flyerg J Uf? wr (OB warn Sbeiuhiiry 

i) a K aie W rh 5. Shed fa ve fe ow kS of, 
| the wtavk burae bec: teu shed poten a eorthout the 
tad Of nde Chi ee lite fo hen ee A bse nw 2 Enrktck ho (re. 
‘ ; 
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tif unhil A 0s selenerd.. a ff 2 thd emdlad eng , 
i u 
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Ova weneet carthietbe sn. CHW Ob S Vee flared OHA JV YGHS 
P 
. a 2? fe t a 
CL pare oy thee, e/. rab bad. SGC re ddrrnb be- af gers fee OPK: 
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battery will depend. ore the Hi pie apie: , rf thee f' Vee 


ha be silorcedh , and aoe ie hers yu thus rulr. the fer 
img Aebtechutiory will be mite. | 
& battery of Bees All be erecled | e 
cache free of the ¢ (Bastion. of GHrck 6 ka- Henry i 
jprreces wll be. veedteid Agar ndbt° the reghtl frse. , 
Demi - Sume of AMawck, rel. it3 (OUKLH WAY 
ore, of Y peed aga wht the. left fF nee. Seared. Ki 
from the. Lattor ean S rrvarire. aereetly Be the 24 
proaches than that if the. r+ yf f faee.- 41 Che 7 
collateral bastions ire. supposed fo he ga btisse 
that frees ecammeatl be. enfthaded, t worl. be reve: 
to slemee thir fire by eacentin, baltonces. #5 ro 
alone of the bablior an the. reg hl of the 
atlinck tas atrect actian. wu the e Grrgorriaed 
courtirc tatler f & peeled «8 ext led Agee: ribet 
and to placed xs to oblaun a Stank fine conti 
Lorbrasbwes With «yard to the collateral Lem 
a the SNE SuUlt.. as the, eight pace has but a $e 
Fearing on. the. yrronehes ca batheany pf I pectecd Lan 
POM OA, thes f fice from being 96 MLM by the. be 
but at the bearcn. ,. ae the. feft free th rnore 
A wll be necessary ta Stab sh. av battery of 6 
ugainsl , thas last balterny ed pelirced. om {er 
the V£ anne Ubel Sana vr “ eae PAO: digens foo 
frm of caxehe ba Mer fa Seenge the eorcrea (uae 
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ant dlebed. 

Te mortar battens0$ are placed un:  fastians 
whe: Te. th 4 nll. be & wae @ ffeclive, ith toh: ib udilly 
abr Ouk antadiuan ‘a between. the IR Li falls of Whe, tare kb 
ta be. reached sram therm. bout 4 marta we 

eed im: bach, battery , am albowanee: of 8 - PLO = 
tars being made, f OX: cack front Con Bracka bey the 
Lremhees. ¢ 

oe. mortar anil t gum battues the fre 
of “ohietn 8 not abstiucctia by the trenohed os: front of 
them, are Sunk. The plat{or red of the: Whees are on 
the national surface of the. growna. 

Besiles these fotos uhh well be complet » 
cal on the sta 6a Ng hts, twa ow thrte 00g- xpags 
ace pushed forward en advamee of the prorallel on the 
Same mights, of the [ee of the. besceged smal too At. 
Leute. 

4 tte Vovahr\. As the emflading batteries willl 

te. completed anal aemed on. the gt Might, On: the fot . 
oun mornier ng they wll all ofem Cheer fre at the 
_bame momert, ana by neght Che fre of the place ull 
be nearly | of rat errtirely selerced.. Me Meproaches ane 
then purcshea. (ford and Demi- Grrallls are estab 
lished at from soo to 450 yas cn front of the 2 Dal. 
Ll. Dhe Deme- Tarallels miry be from 4100 L6 200 ys tr 
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srrcrele suck Saud wags fo Bae FF Da WORE REED. os 
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Ofer ler? Ufo rreeas Mle e 0 Re ce LD et gor! ay Phe fr! 
tel es PI Do: ree pete d’ , lati ay. f Sve Get tathiet Ate ute 
GO yards *% y the D720! E atyar OEM NIECE, 

ai. VY rah. j gH Prndtltice Co Foe. oddad 
NH shotda Porras ae? 2 Cus Shoideices eal Chong: Th: BBS 
fo be pte wk rod oy Lh anh Utll Phone fare lectctiha 3 
sly the $ sacientl . if Lhow Saewt of etek att La he 
this, . 2a. ct Br: eH: Def CO Cre bee the AMEE rage 
Guard. ( the 27£ Pxnallel BUY MOELLER lag Li 
CEBENVE , wthuldA the f sr £$ Sta ov: ta 0 2f 22. d ero ue ° 
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LL is made tun ae Athree pea ender than. the Wt lav. 
With the completion of Wed waco begeres 
the 3% amd Latt Period of the hitach. St this potit, 
the corns of the Weslegcrs ate 5 CESOABLA by leg ACCA 
CO 2. vey MAIO ya, rna Puce SCRE but dttle more 
, ~ oe ; 

development than: that i the Prert Yo Httre kh. hey 
Ake ROW Ufton: the. errvmedeti grsard of the Mofo 02060, 
ree ahh TMHGE of CUO PEN IES of enarwiyger PACH. eIx2) 
fied herd pirsad rot frie thes havtbeds fe. reser yea) Wes 
to a great deg rae! Hep eonedt of Nhe whhistare that ftleey 
hithertic faa fro bhi eth, On frlading wn ther, baller. 
ceS, as the: has Meare, of then Merreted an Fre: gen ad 
rmtsih rbstrucl this foes th, Cy ttre nod oruger “se: 
the to ey - 2Ony apepekarnrehe bi ft fiean ve. ba gam: pv 
$y the, houble, be Fig AM BOOK. fo themselved , as 
tat works AMAA, to warts ¢ fre’ VE. - eotirirsye . the, 
enaretaped ashen rf lhe, emuelifeng frar by “ an ft Fe. 
a bl. & at CU antirepl to fraue Cheein. SUSY «1S Cush Hf > 
anit thei, brbors opeped by Solis vrv sorall pasties. 
4 25 tt thus s lage then that more tham onalenactty 
PCM IMA Lieb Ae MOG Utd tly, vat anly lo pcenienid rAw. . 
bahia ri of the works but to avo UPMELES ONY SALT - 
fre of Life ; bi POP IAN Y wll pursbible Br MILE fr 
ins Unhred the, Success of Ce ofp, stipe, anit, by aud tan, 
emnig wne smhié tier baht taken a“ perfectly BEMMANL', . 


19'S Wort. .ds the 34 Shealled PLY 
prom (ts posdiore or the glace, wll onath. the fre of 
gecohTt ballir ves eager ht ty. coverctal suny wll ben 

Lo establish new bathintes un fort of AO Act lod 
besveged. from bhi sutwork.. Se this freefeose Mirsie: 0, 
batlicies vee, found weey Ufective ese batterces . 
placed at about £0 yards lnm prora of the paratiel, 
ee bunk. 3 battery of 40 6 moar u placed an 
stale of the sallents . veeacly on the prolonged nee 
of the covered ways. ese Satterced uckl be weady £3. 
mense, ther [rr pov the covered cays om the rot. 
after they Are . 

After “oe soon pation: id the 3% Saralicl 
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prarationds art, piace pr crowmneng the couered vith 
storm, or. by gradual apyroaches. Sn the forms | 
podions of the: Tarallel ONE Ateamged wunthe dtefeds t 
alle mpanticy LO sally por: aA onthe covered, uray 
soyympert, with all the rece ssnry omatercals (or cxour 
the covered Way, are colbectea, im the Faratlel. 
pureconcen hea sigma ay fre wll be OrerLaA from tf, 
mortar battixces, and all others that are Still eff 
against the covered ory ; ami the ther sictivorks 
tt tb Peneedvead that tre pure fis PUOMULL ES fee 
clearing the oukworks at w WMLCONLEM EA Seep ead 
wtt alse Clase, the. Crvoped unl sally pox rth. anal s 
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the covered way uth, the bayonet , ana afttr gaming 
Possession. of “a, they toll shell Ahemielves as best 
cam behind the. traverses [rom the fee of the bescegedt, 
Whilst they, en thes way , ran Man fOSBELSLOM, of the 
eouerea way , the sappers, who follow emmmedsalely wn 
their reac, wll oper as teemehy about 4.0 6 yas fom 
the onest of the glad around the balient place of arms 
as fer as Us two traverses; when this tremeh well afore. 
& bhieltir, to the “ioopes they retire, pow thee. covered way 

nto . rb teemehe vb afteriuraras connected by other 
sutabhle commumiation with tbe 5 Iaralel. 

Som Ue: cxcumstamech under urbiehy thes oper 
aluom us cared on it tmiblent that: Ub suscels must 
be attended. with great loss uf hfe of the besceged, who 
should be, perepreal fir A, show any conduc ; and that 
Luthy probability ib against Gb -sececess amd unr favor of 
a great sacrifice of “fe 4 thee: beseged offer a vegorous 
rebistamnel, anda make w bk ube of te means Mh 
successful , there cam te no dupe, that. nothing came 
jprstiy thus hind. of attack but some contingency 40 
wegent 0s to Coave no doubt of the success of the siege 

on t- 

aie Norah, When tue oouentil wry bt be 
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o's DOWN. As the 3¢ Yarileel, PLAN Fi 

prom (ts postion on the places wll mash the fre of G 
secohth batlirvod aguenst the rowenta sony wll be nee 
Lo establish new bathenses vn front of at G Hes Loclge 
hasged prow bt sutwork. Tr: this pruucfrodse $Ta7:2 mm) 
ballicies Ure: prune ey Ufrctive Rese batteries 2 
placed at about 20 yards im front uf the praratiel, 2 
Vee srdhe. 4 battery of “04 6 morhua Lb placed Om é 
stale i the saleents. vearky en the prrotonged titel: 
of the covered ways. Rese batterecd wll be mady Cs 26: 
mene thetr frre: on the coverea eras on the enor 


after they are begun. 
Af tor the completion of the 3S Saralicl wn 
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prarations ake, > Ade per chowneng the covered tthe 
storm, or. by gradual approaches. Sn the formes a 
portions of the Sarallel are arranged ¢ oth Sep ho 
able mfantiy fo sally front on the coud, cays. | 
dayrprers . wAh all the recebsany ontitertals fer CHIW IL 
the covered way, are collected, im: the Faratlel. 4 
frelon whi signa Qe fre uth be openkea from the. 
motive battinses, and all others that are still effete 
against the COVELEL way » ani the hie viclisorks 4 
Mé frEercehVed that thre poe fous RAAKUCLA £ a fe 
clearing the outworks 1 vy PEON LEM EA Sap bead 

wll also CLASSE, the trvopes unl satky pre 22a BD 


the couered way uth, the bayonet , and afttr gaining 
possession of Ly, they oll shelter. Cemielves as they best 
can. behind the traverses forme the fre of the bescegedt, 
Whslst they, en thes way , maintain possession of the 
Covered Cray» the baffles, cwho follow cmmedsately « Vw 
thet nee, wll Onewy tremehy about 4.00 6 yas 

the crest of the glacds acound the salient place of ators 
ab far 0b As two traverses; when Uns tremeh Lull afford 
a bhellir: to the oops they celine from the. covereal way 
ento . Gb teemefe Us aftersraras connected by ther 
suctabhle commumcation with thee $* Iarallel. 

Brom lhe eireiuméstanees under ubuch, this oper | 
ation us carted on At ts emilent that Mh pucecess must 
be attended with great 445 of Ufe ff the besceged, who 
shoulda be prepared fire A, show any conduc ; and that 
eurthy probability £3 against LG -siecths and aw fever of 
a great sacrifice of Life 7 the beteeged offer a wegouaud 
vetestames, amd make w shilfab use of the means tld 
seuccess pul , there can te no aspect, that nothing Cary 
pty this hima. of attack but some contingency 40 
wegent 0b to Coawe no doubt of the success of the siege 

on a: 

NN"! Voralnh,. When the covered way cb to be 
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crow rea by regular: approaches . a Constant fre as he 
| upp from the Stone more batteries $0 as to render A 
tenable pr more than a uccy fx perv. e¥ trench, 
med, the Orolo Shar oh Ciwd 25 20 prrmed, by 
ng fom tio pools of the parallel at 30 yards on 
be of the capetal, and pushing two bramchees of 
Safe to unite al about 1s yds from Che paralldl 
the capital . From this port a double. Safe tb pus 
along the caputal to urthin 30 yds of the saleerits » 
the dems kune covered . 3 the bastion cove 
way i very VALSE TILA nothing more 46 aone than 
poor the «xeular place of arms before t- 

2 Voralk. Se trench eavabers befor 
the deme hime saherits are commenced, ana Wu 
4b fst forward a feur yards on the bastion tu 
ca 

WS Voli. She trench cavabices, whit 
equ fron 36 Co 48 hours for thee completion, u 
from the Store moctlar tbatterces towards the we wil 

Wor . 
AME Noah. She Lescegent being mow det 
from the covered. isays by the fire of the teench cu 
Lert, a double tape  puthed towards the salt 
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of the cereulan tremeh commetling the trench, cavaliurs. 
These tive saps unite at 4 ae yald from the crest of the 


_ She Approaches towards Ce ve entering place 
Of worrnds are advanced OVe . 

‘ae Vervalrr She. deme lume covered way is 
CHOW NEA as far atthe 2°% traverse. She Apynroacheson 

MAU Iurallel us hegum On thus night; com. 
menting opprodite the 1€ Coaverses of the deme time 
covered, ways, ana uncting the Approarkupushed 

gw Wor har . the breach and countir bat= 
teres around the salient plaee of Bis of the dtr 
tume, wee. complied and armed, 

rom 4 to & wll be placed on tach, 
beanch of the glacis of the talent place of atm, om 
the protongalions of the dems lume ditehr, to coumtn 
totter the portions of the bastion faces whieh, bear 
upon Us Ateh, amd the covered Lay , ana prevent 
this fire from rélinding the lodgments alat to be 
mite on the terepleem of the alent place of arm, 
ant the passage of ditel. Mout Aguns are placed, 
tru battery tetiveen the 18 and 2° traverses, lope 


a breach in the Left face of the deme - lume, Mes bee 
should be from Zo to 30 yas em undlth, and vot ta 
futher towards the salient than the postion of th 
coupe, be ab to tafpote as great am eater of the on 
of the deme- Lume as practicable, 

The guns in these batteries urll regu 
cover on flank from the faces of the bastions | 
ther. eavalerd; and wv tar from the most ads 
salierits of the works still rvcugurd, by the besieg 

She deseent nto the demu Lume. eoven 
way, commmeneta on the 1e? Nght behind th 
traverse, 8 forthed; and. the 4 Garalll u 


these balterws will be completed and 
iw 2h hours after the crow ng commenced 
breath will be prackieable ri 12 0 15 hours aft 
NUS Verh. Khe Approaches feom t 
TInucallel are pushed forward ove the salents of 
tatlion covered way, amd the ve erlicumg plate 
gradually advanced ama a Lodgemert + 
on Che tere pleen of the deme bume talent pb 
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of avons froon whieh the deme lume diteh, can be swept 


ty mubheley. 

She descent unto the deme Lune diteby th coms 
salitrt plaee of arms. 

In advancing the sape on the. Afferent 
palierns of the COVELA way , prom the 4b Farallel, 
care should be taken mot to pushy forward. one faster 
than Ce othirs, 30 ab motte offer a teomy tation to the 
besteged to sally vat on the head of the mostatwanc- 
ta, to cut of the sappers Mimtover the diffrent 
brigades of sappuers should be protected by a few pith 
ea men stationed im short teenches that flank the | 
3 direction of the double sap, ast us pubhed forward 
on the balsents. 

" HY oweng lo the greal wattle of the covered 
, oc to the small breadth of the demelume ditehy 
ow to the steepness of the glaeis by whieh the batteries 
placed along te crest would be very much, ceeposea 
to a neuerse fire from the eollatiral works, at should 
beeome MALLE SAMY Lo place the breach anu, CoOUnALE 
batteries on the terre pleem of the covered way, Chey 
cammat te completed amd aemed ve the 197 b oe | 
3? might. Mthough the batteries in this position” 
woula be well coveted from sevense fire by the crest 
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of the Ylaecs, and fron a Cank fire by the. Liaverses 
of the rovercca way, BULL they woula Leg Like much 
mort lator to tablish Chim, and would, be mort 
caposta to thi amnoyancee nemades Uyown 
After the dleseent ints the, demi: bane di 
23 commeneda WU Us 4 Ly carried forward stil 
A anives at the pont oppose the breach whut 
the openinay nila the ditehs is to be made throu) 
the courtirsearye wall. Thus o my should be pun 
cea ah might, and the precattion should be tak 
lo cum » small gallery along the back of the wah, 
on eachy sede He LG OL 
he tars pathed cotadt the ditch to the breach. 
vo AQ awd § 20 Vovahts. She Approarh: 
eb prom the 4G Tarallel ama the crowning of the 
OE MY CLEP AAA LA 
MM wll seldom be practicable ta eblablish 
a trench cavalier against the bation daliert plate 
deme Lunts. In buth a caste, of the bescegea 30 | 
oveupy this work un forte, 60 as Co relaral the pod’ 


| 
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gress of the sap, an attempt must be made to dib- 

Lodge them by am open attach of a small party of 

be placed in the position that would, be cccupwed 
the trench cayalives by means of whieh the 


Sb soon at the basteomed covered Lay ob 
crowned tivo atseents ae commenced ute the matn 


counter battertes along the bastion Covered way 
ght be complied ovr the 21 € Night. duct general 
4, before tus can be done the deme Lume must be 
cared, as hs fore would take these batteries bot 
reverse as to romder ther construclion impale - 
calle, : 
20 Vorbt. Ke descent onto the demi 
Lime diteh: ana prassage of the ates may be feted 
duiry preeation show be taken to preverit 
the besieged from snterrupiting Chis passage. She 
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and HA should be Akhamged ¢ with a + Famguctte to 
Swttty the dAet, bi *Y a close mus Ce. 

Desrales making loop hates ¢ im the court 
bea urall to flank the frassage, t wll also be 
well to frshe, forward one ov tivo 2029 - 2vagd car the 
aditery Ms and place aw small party of pcked 
omen wn them to mepel the. sorties of the besceged. 

She. breach, <b gamed possessor of either 
by blorrm 0 by gradual approaches. The, former 
well be resorted to when the besueged mmamnifest & 
adedlevmination to hives prossesstory of the demilu 
Lr force to the Lost vactremity A fur companies 
of pooked orerr wll be chosen, for Chit berize. AE 
the materials uwtll be collectia at fama far crown 

the breach , and when Cun thing 8 Ua 

state of readiness a warm we wll be o mn 
the breach and wovall the worksthat ov 
beat, Lon: dl. Fla PUCCLOnCEAEM signal Lhe fre 
well cease, amd the 2bs mg colimmn, rad fumg 
Carsiugh the buvach, will drive the, besceged. fram 
ms deme tune, amd then, shelling themselves 
. best cam from thee fare of Che. Wher works, 

| they wil miartary frossesi.ion of the breaths Us. 
tl the safepets, cho follow wm Cheete EAN, CAM * 
Yfech a lodgment on i liyv. 
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hh make the lodgonent by gradu al Zfe Lhe 
ws the Sapypereds witl perce pow ara a& sap fron the. fore 
of the breach, ocr: Gre nuns, carenag it such a avcclion 
as Co gain a shelter under. the ena. of the wall that 
CLUS, 22. the. side of the breach: Lutewchs ts eacfrosed 
L the fare of the Sesceged A jue puched men utll Caib 
rc moun to the summit of the breach, mea "7 
thee purpose 7 covering the Sappecs whilst at wink. 
SRE omer coll be settacned by a detachment posted 
along the pasbag t of the aitehr. 

eho Vora. othe lodg ment on the bxeath 
of the deme lune seng ffectia on thes. rught, the breath, 
amd counter - oatterces along the babtior severe u 
and. agamntt the recloubt of the re ertering place of 
arms, can be completed and armed. 

I breach battery of + gunt will te placed 
along coc erest of the Bastion covered way , ad far 
fom the salient ab room can be had, for the fouxpote 

ab wee a breathy ab practicable at the. 
bastion salient. A counter battery Likewise of 4 guns 
wll be placed atong the dame crest, and im the butt - 
best fOslton te fre tw the protongalion of the mau 
ditch and sence the frre of the encerntle flanks opr- 
posite to them. A teeach battery of 3 guns will also 
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de? nbhawead ay ri ndt cach, of "The wndoubte af the. re-enter 
on: 7 place of arms. Lo eprare theen, om thecr faces that 
tic adjacent Ly the dame + lames. 

These satlertes are eoverce in {lark and, 
rear. in: the sare manner, ab Chose FORE the dom, 
Lt MLV 

oft preyentk the be eae ged, fom atlempling 
Ta dish onge the 4 bescegers ham th dent time, Lull 
he wetl £0 eazttiud w Cetmehy acripss £3 Cire pln, 
[rere tub, the alee | of the. deent, tims ceo: 
can be swe. fel by as fre ps mney Mees tremeh 
aury be. nade on the hi" ® 

ts soo ws the as hse Mceach ct sitameed 
a veheml ¢& eammumeta fren the, lodgement ae et 
the vtehe an redouuht. 

Tet deseenrt and the passage of the ditehrof 
the redoutt ult take usted the Jf. "t Maghit- 

ay He pean /- Web: Kit - Te ys tol. be eeshed 

foun rd ca: the. Aen tert ditehy fournrzas the jlo 
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of the. ange CLBF 004 1! Pilea: (tall :r: Vrerte Pe © ta? we uke fe ‘ 
voted in. the weirraKel of thie Aiesicd me Ai Li 
OWE look hee: Atthody ona Wg BPR ALE . the wide £H2 the. 
VLIrnh: fee y re firee- 
id Absevail rm ay abs be’ BR AME. VE A fe ae 


the 36%. Bagh initia Che te entering - obaee af arand, wed 
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a lodyment be. fected a Mb NE pls 

Dov Cee 327 ee tight snumnbhs wl: sh ta work 
at the ScAMft! wale of "the, dAtariv tune redoult, andal 
the Scanpe and caumtibearkfe wns , of thre rath. Me mints 
rata be rom, fi tehia ani fore, woul th fa: «9 wrt. ber 
ffectea OF", Ahee, brenaeheds by the ok be hight. 84 uhith 
time the breavh, tr Meee red taht ¥ the tr ¢vtokivu g 
place of anonds wb valde craked. 

Wien. wo breaches cam, be effeclé rv te bastion 
free rough the uy flemanr iy mp the. deo. busi: atlebr, Wee 
LUG G Zags un this Ateh wruag bit he prsse OA fora | 
meany ho tht) alccrrneky "4 “Ue Mtrh, and the Pad 
Jage of Mit, ants Md) Ther tile, the breach, irs he 
saleent bC # fyeckid by thee 33% = Meght ; to that the. 
breaches tr, he body of the place, ant those wy 
Hye redoubts and the eut ‘ant hl all, te marvel me: 
the 340 Bak uber ther b each ranma. be. effected 
rans ther fre of ? thr tas trove through the deme tune 
ditets crud Ata Memed advosable fo fret dare. al Mah 
} oo? Chen  untl he mecedssa ry fo ed fete the. nutiurarks 

j ail are after “At Co site sh. for ral the « Sap Ci ctor 
the, ginrers ae the. se- yl AIA PTE Co? Phi, Aemnw btm. 

UC tof, alone bead b ba Met nf Hot gums piadag be. 05. 
laklishied, ab the Gesse Come ov (ot awnd ed garanllr Bee» 


fr { Bee Vv, 4, be EDV Lis Pf ehoeg!, rel a Wet Todd A b TLR Cb battery 
“ 
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of 4 gems i t estabhshont the. Sete Labors andl 1 

jor tht completion antl the $7 © ad Mag ht. Sx tyz, ho 

tam Lume lodgenents AI effect on Che: + ofefree amd, 

fower. enn ples of the dlewnt Lume medeihl. 2rzatoum 
“28 Barvahel, Co overtork. thi maun Adele, the double 

capromnitrds, and the: tenatles 

The pabtages avrsds the mamaitely vee alo 

comypleted., the debeemnt 6 the one nearest the shoulder 
angle: bee: eG commenced prom: within the postion of 
the. nedoukt : v4 the xe enter og place of aronrs 
Vo vat Pt lodgment ow the breaches 
on the destin wel &e “fected on thas. wught, ama — 
desetnt, be commenced from the ton of the breach to 
te Ath, of Me aavaline. 

59% 640% Wrote. 4 Ledgmnentcocll be 
effected ro tht, bastian tonne pltim, and a breath bit: 
tiny of 4 grurd he, estathished against cach for’ of tt 
cavalten . 


@ 


he breach in. the carraler. and the dese 
ots the ditehe ull te ejonpeleled : so that they eal 
Ab Aull . 77004 be MUN: JO the. aap il, hight 


Vekence. 


1. Set eel of thus Lhe the preceeding seilion 
£8 to gue a sucem dbetasl of the ofeeraltans of he 
Gernibon Auneng the, suceesswe stages of thee Mack . Supposing 
the worksutieh they vp tle alpaca provided, urlhe tute thing 
ceguesle [ie CPndlucting aefimee wegorously 

wring the snroeimnent the  BaicrLbory wll rb. 


vetng ie _afeet cclbing WY prarctics of the n- 


vyueitl, the work: inoautious = 
Gy, chat abs Lag ndleavour to prevent all 
attempts at Maut one thir of the 
een lib hage « oon thes auky , taking post around 
the. work during the mucstment amid ab long after 
as they coms orcamdliain theo prosiltory uthout toe 
geal Langer. 
Me the’ Wepenect | at tact period. have no 
other danger Lo afeprtteena than w bueprese , and 
iw? nothirig LO anmoy by a fire bet reconmacteing frat 
+ tes, the artillery ull beso posted 2b te be of most 
", dervece un Chebe cages. Seva (rela gums, loaded with 
grape ; , should be placed um wmtbrasure or cach 
flerk, anil one we ture more on the bastion faces Lo - 
sweep detehes of the deine limes wth grape, to fru - 
trate any aktomspt ah a burgpuse, and tuo orthret 





¢ 
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A v.? ey fee af uhh Fa ;. “f Sekaeged should Ke ée Ete “ql UM 
wetle Aj rack of Bir saben fad ‘A Csk: diablione AMG 
phere. nerkh bo Keefe TPOOMRIAI Murg parw lie ad 
UV Sf 0. he | 
AF aber hihoitld iva PILE fauwe NEST: 
ty the fi Oe cyer an? Pa ee Sf. pesceged vera bite faery 
f' mon 3 var RIAA ¥ “fa ey ar of. “fe OBS Od, 4 AL, 7 7; 
Aly ug 7 ‘V lve wats vi Qs? alt de PR ATE FBSH 
2 v be fe weds setare cberbizy ram a bled LO tf OL Ete > ta 
YAS TC reeble ¢ ver facnily mae ree J fa GLE EULEL- ¢%: Pag ts 
UCU VEY _ dha Sons ab Wiese frees: PS pee Bch 
PU ees feed Avepeng vv the ade te gh dtrak 
tein cl af teed rite. aud cothicul ha Peng 
Dy, Y erttroed The arthleny ride bMS beecs. G 
f ~ ie at - fy aesrasable 777 el Che refocus 
Mbt s Melee hi Be é ete! 4 Mak. ctr oie 
Kilerad ect A 3 Ua the eX) ae an £8 Lae af Se Dh 
Lae bfe PEM 4 “the “rer ehes he dwte Phong TE 
val “43 Hor OM Cie Lhe aif ae eee id iT, “ at “oe tuaer fle 
thie alg: oer east ris 4: warts fi ohe “fe 17K 
pat ale%er Y 4492 LG bide feos: ds ay Pe Sage ore wf sad 
bvaped , ama sa sonir ars oh ony ave Ye Cee re bred 
foe We St KL, fe Me he ne ateacd. bs LA ye) Dart 


Ye qurnd Ahad alk hip beaught Fa bear aL Tht 


Fea F 0 Oro) 4! the JS CODILE Aare @ peeet imate leew eee 
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Ke ofe Me & nvaehet fue £41 the Het MOV of the: 
caputals to annoy the workmen. at the apyprcnrches, 
tere anu crtenal of tiva ar three. pours 
the parapet of the: parahtel nth be pircoct a gainst 
nape thot, and. then a (fue of balls ank hotlow 
purcapectiles wee be. cormmmenelt word. duce bath: 
aloray the. captals rral to take the. puards. rnd. 
pinshils obluquel: iy 
Manless the: garcriton Lb Uthky bleong , othe 
beste ia SALOU) & woank a. proper frcEetatlinr, My COU - 
eng thei laborers Fy a strong Grr, 4 SME Carurel. 
be. ‘omade, at this perio. of the atlach: wth orucobe 
fUOS LA. af SLU S$ , owing ta the distamee of the paral. 
al, from thé: deferrets . She most that ought to he ahs 
toasted wtll. be Ca rah 50000. charges of camatie 
fa sause the baborers to stand ty Chair ararns BM, 
thus riled pr a shod tume thie oneratiors 
Te. Where, fron the: enltealtond ase: trail, there. 
(8 RA for Go ung ‘doukt- eb pecking the. hid fee wt 
of attack scleetid all the deb porta We ANCHE of edd be 
a caught forward anil placed, cre barcbit ie. (9 thre. 
brat postions on thus fiaiard aud thy wrbaheeal or kt, 
foe Sure fecoug the: yr nin. wine tobtedy fie Lrewekeds 
anu be fp4MLs hed. Jou the ometdo. barter or livastrts, 
plat (focrres , Ant treavenbed We PUSAN, on. the wraglt 


o 


2.) 


cee table LOS Mand ta frlace the, a (Lenny 4a >the the 
60 S007 as Ft hee. Cr fudaaing battertes ate. coring Leqen 

The piliumg argnap la oma be. tak 
0S 0b mbar fir o this poctod of the Meferroe, . cotter 
praces Ln. thei bastear of ach, OF & ta whted, ban 
cnehe farictigen. filer y on the cleccvetian OF ’ Phe. 0a 
the rthted may be 4 3 an, 2.4. Tir . K we becng aise 
on. cach. faces | | 
" ckven IY BARE KLCES 4 lke ertiber - alr: 
seonitarly lib posed 4 piutig be £3 Creed L92- the 2 LT 
of thee bastion 

leven freaes cuclé ” we breed : Ed? Chath. din 
(ume of the attack, PIU: bee: Qa ral larwhe Aacoct aot 

“i jie along the e capitals - thre Biherds “Ln I 48 Fats, 

AKL. i? cohitebs Ute pelacel an Che frrr Chat sears on 
the: ground Of fuoselt, the. bastion of wtlack . “he ot 
Butt on the other face 

oh rn: FuLEES of tata sade an, the pac 
of Mee Cia otha ternal be ShorwS core oF a ie rast 
Lercelby aw the lresriahes va. there lita &: coliah 
ox She nagttar of atlered Sate cach ceective pices 
bECE "SEAL thre Lory tl: v4 the HELIO | 

| e- Oe tee. l thatrrat BLL IIs tind Lk Accel 

Une bbaved we bho ied wae that fear or the 


é 


trex ¢. C#KL e. 
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Besides the preceding, suteon & uch fowityees 
should be placed, ir, the covered ways of the pont of 
attnch ama. of the tuo colatral fronts; two bemg um each 
Lo anotlars should be dubtebuted, along the eurtoums, 
ama un the deme- lume redoubts. 
. athe peces onthe yroes which are enflaoled should 
4, covered, by gabionade traverses, placing x tranerse betivoon 
every two putces. She Sarbettes um the sabeerits wrth be 
cul Lown, ama the parapet be rated, to form merfons 
She fine should be concentrated on a. four of the primeipal 
batteries rather. tham scattered over alt, Seearise $y delaying 
, ie the approaches are mot well defiled, Ot Ae 
durectiza tro mear the salbrits, works, tiemed wwwKer Ou+ 
them. Miese works are usually small redam atterres, 
un neberwve mot required forthe ummediuaite 
the work . Shy ae eommectiad i th the cova ly 


$60 
am ordinary trench, These batteries ane Rept aremed only 








un Che salurt plase of arms, amd. alio on Che xe 
mo redoubts, and untercov rhemchmerlés ether of a tem. 
frovany ov permanent charatter are mace im the bastion 
all the works. 

With tp the portion the ganncton om 
defences WON, emimmeclitoly threatened by the beterges, 
gems of the pout of attach amd, 20 un the collateral 
salents, about 80 um each re-entering place of arms 
of the sume port, and 40 im each of the cottatinal 
ones. Crebudes thee there shoul $e w ddachrment 4 
about 10 mem sm each deme lune of the port of at- 
track. She mumber ana disporstion of the claiby gun 
well of course vary wrth ercumslames. She man pout 
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to be attended to us that no park of the work of any im- 
pottamee shall b left without a suffiecemt poree to hold 
te besieged im check im cate of surpribe,.urtil suppot 
cam be blamed the main body, whieh Lust shoul 
be $0 acttetuted as to be able t succor promyplly 
to any past threatened, me attnahect . 

S lorg ab the besiegers are beyoral mubhet 
wange tht guarils im the covered way have onby toheep 
onthe abet, and to send, forward, un the day time a four 
picket at mem who take advanilrge shitter. to afre 
who are exposed ; and at might to hep out patrotes to 
scour the ground arround the work; to annoy the worke 
mem when an opportunity offers, amd to prevent the ap- 
proach, of reeommodtumg flies . So soon as the Ceerches 
are pubhed Preward uthin musket ramge,an ununtir~ 
amd guar that art eaposed, some 8 on 10 good enarkomen 
teeng placed. unr tach salient frre teneee. 
cess hem the bebvegers commence the BF parallel, 2b 
the guards of the trenches in the 1 parallel are not 
40 near ot hamd to protect the workmen ab during 
the contlustion of the Ceenches upp to this port: 

She detachment far the yoitic, consisting of 
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5 ov 400 infant, wll sally from the covered wars tala 
the 2% parclhl on one ov bith flanks, amd , of ecrowmblan 
srblead of pursueing them wile the 1. He den 
tachment wll form in battle onder to cover w party of 
some tumitreds of workmen, who follow on rear of the 
ral the umplemenil , amd, setting fre to the gabums 
work party will $e covered, on each (lank tya 
pree repulse the soxtie the troops will rtleect 
bo draw the betiegers un the pursut wethun shod 
of cate thot, a fur4 of whieh well be pened on thems 
toon ab the retreating troops are out of damger promt 







bALCCebS ane greater at this Stage than athe opening 
of the teemehes, HM ) the bescegers take proper pb 
cautions, the sortie wll in lt probability prove 
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battnies the fice of the definces wilt bo concert 

ted, ab has been taut, on the prumeipal of these, ana ult 

be hep upe against them until a marked fect ub ob 
seed un the fre of the enfiladeng ballenies. Only 
vo gum lt hassle Life atten, eich teauere on te 
frees of the defences, the other we withdrawn and 


Aap crv reserve, She guns ana, houritzers heft in bat 


gers may be replaced with advantage by stone, ara 
Cochown mortars, [uw rom the covered ways ama 
the redoubts of the ne- entering (OMY ark, os Stuns 
wll be placed im embeasunes to fire om the duestion 


he cxosonaing tetr, covered w 


forges lsomeh ose tnteatne he tii 

- dermmng the . Forong oak musket 

fy binds sacks 8 tea to mh the mausthe op 
Blinds or covers 5 of tember amd, earth, unater which guns 
cam $e seeured. from proyectiles that would reach them 
at top ov im flamk, ull mow be very serrecable. A 
[Xe gums covered im This way, and placed in the 
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salvents of the collateral works, to obtain w reverse 
on the tremehes constructed on the glace, will prs 
a Sous anmoyancee to the safeprers amu wcll geen 
tify @ warm fire of *rusheliy against the heads g 
the sapu, and ow exposed pont. She men fir 
ng ponds they url be best sheltered 

Citry best see the Leading baprepens. A ter marksoer 
wt also oeckifeys the poraplls of deme Limes a 
the redoubts to heep upe w fire from them, but onl 
othe grealer pal of the guards of the eveud. 

should now be with drawn at mug ht aml be posted in 
demi Lumes and the recloubls, 50 ab to vicpose but fuo tm 
prove successful the 2% parallel us foneshed, shea, the 
made by ia of 40, 20 o« 50 omen aga 
the head of a sap, ov othen work, when the besceges s 


able during ns 1 hacguent stage of the deferee, 
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the, bescegers crmmot mour fraue at hand. a vecy large focee 

She defemee of the covered, ways suclt be vague 

fy te metho prssscts ov To atch Wher the bation db 
of w few men uo can find: a shelton hinds the shot 
cotehils, will be withdrawn fromthe salient place of 
aums 40 long ab these are annoyed by the fut of the Stone 
motive, when this fixe ceaseh, whieh takes place whenthe 
sap is pushed forward from the 3% parallel, the tioops 
again enltr the salient places of arms, andl remer theo 
fre on the heads of the tap, dnecting ¢ partieubarly 
against the safpypers working at the trench cavalier. 
Wher, the tremely cavaliers are complatead and armed, the 
| teoops again rétire from the salient places of arms, and 
goeupuy the hanerses amd, short crotch where they 
mairtium thie fre; and throw hand grenade o on the 
Aap, when t comes within ther xamge. Stone and Cochow 
modes ane alts placed behind the traverses to ammoy 
the safu he. 

Ff the Sesregers axe observed t be making prtis« 
neguurcta to Lime the parapet of the covered. way should 
be posted um the more salient parts, ami they shold. 
masrdain ther postion mo lorger tham tb mecessary to 


gure Che storming party one volley as they diheuche 


2 


pom: the, 3% parallel , nettealiosy emmnediately after. to 


man Atrh , 00 ta wher designated ponte . A LLAVE | 
about 100 mem tb posta ws cach rw cokenimg place ofa 
to caver the releeat of those frome the balers. 4 the ott 
outiweorhs rare timed. woth hoops, ama such prieceds ab Ca 
ML be brought to bear on the xlacis, Laded wth 
shot, afeem at the same time with te ¢ ade 
fre on te sliumiung pearly, , whith is heptup srt 6 
absatlamts art either duver the covered Loays, 
alone the erebh of the glass. A vigorous odie both on 
the front; the flanks, and the rear of the slormun 
Bich, cabeb be aw frrtcsous operation. 

way approaches the bots of the besceged will be x 
of the measures albeady Laid down the besceged, ur 
arm uth artillery the flamts uhith, bear. on the 
port of attach , amd. wll construct obligue embal 
im the curtains by surye the postions along the be 
courted ways where the besvegers Ane mraking the ba 
of the COVERLA, way advances, disputing the grou 
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foot by | for ame. holding BOSSES off eahs turd un LE Hy 
esvogers ake, meant cru a SHivation, ta ennrselope A urth 
threcr. works , Be stane anu Roehm, amittard wll bert. . 
mowd, ta the tee. emir ini placed af arond, ar intls ome of 
the. eompnumiedtirrs tru the. rear from urturh. ra fie PMD}. 
be. kept toll OFY the tiomehes. ofp. fre CU posslle IPLLLOM 
whl be resorted. to by whieh the SAPP EKS consticicting 
Hhee, breach: batteries ant tre, lescerits cam be eit off 
amd. Mhar. iahord be. retarded. 
44. When. the. besvegers hare: established thesis 
SM Hromgly aon the, glace andthe, wuvered way thal Sor. 
hes nm bmnall partied cammol be made wttheut tan great 
nibh, ’ warn fe of rruashelicy sol SUM, be, kept Fe Od: 
the Leemehes for all the outworks, amd the besveped 
wlh wal until the, descent of the dteh, debourhes rt 
the COUnMES Cafu before. TEmeunnrg the barre: gone of Mat 
ties on small parties. 4 vegtant loch out wll be Kept 
lo abcwlain this moment, amd. ta soon ab the, sapsiers 
show theméselyes emery effort wll be made te cut Urerve 
off, amd, destroy thi work, by opening ta fire bathe, 
of antllery Qn, mus oru the deboushe ; $y SOCK 
om émalh Fouliet, amd by thr ounmg loaded, shells, qe 
made bbe, nto the dit, 

En we dtitohes [lead weth sMagn OR Me 


the besueged, wee nebort fequertly tp weeght PHEAOKS 1». 


2 
au 


brats on the te he ar fISSAD ; ania on Phe eabe where tu 
cam, be. sealaenty let nts om be. dienewn, pretee Phe cited 
fe caren ast te be bea fa SEL. Woy the Seger Larnrh 
Sef. fer tang Nhe kreack af if the. dtone tune 
hed eegent uneh evsitl vat aha Ny thy: me 7 + of thie rertsahl 
wilh wreck burnenuiled +4: the, Me ight ard loft of rf thie. bn 
acrods the lems tune terre bP, F toy aut ‘he f- tot 
ft off rr kee$ong wth be powered “aN wn the foeiegen 
utibit ther v4 Mrymrgth To gum P26 Seb SLOW, of? the. Arad 
ethen, bs Mf gia dusk apn vasbee a hy Sito. toral® 
ea G4 bom: b sad da 4h, 4 huasthal he. erepangd wh ther, ELSI LM 
Ah Kreme: L tn be, df! hiked. 44 tvon. sh the besstyans # 
fbseld tan. of cf Nhe far a fh breach, ante Ke. itz 
wth ON) ft OSM ip, we ‘cf ale that ran rAord the , 
barbs, he bor. ull be rathed ouek nu the tenons toh tet m 
ing the berach 
Spe gneiss Fb pr the, defence of be ANA 
atch, wrnd of Ure bark: im the bastion frre Life 
nothing nom, those: rebordte t fe the. Atne- wrk 
Sue besirged tal rater 1 aseny effort ta heefe FOES EEO 
of the AAvh to be tath ar. vomnent | hy oe Yer the a 
CAf MN ITA RIC” aout Chie Veauradl eb mC aiy ‘pack. af  rerbucds ae 


4 baranung | park, . wal jremautes- Ah:eorlis 


w Secsdy fre anil be. fit vebecs, Phe beseegers coh. 
iffectin f the frrdsige . octeeh of bonita Kral o7) H aed 
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ravond well te frequently »», cle. unrdlen Che. pruticlion af 
porded, by the foc of the. tenaslte oa She Kosttms at 
this Perini regiiuter to be guarded seth pecs vgelamet 
to jfrrtvenk the. bescegers cannyirg thim by Bt rsBe- ane 
the offeetng arr ewtrame, inta the umntirtor of the work. 

An assaclt of the. hreach. tor Bie bablion cammot 

be. Yyprosea by the bayontt ww thot COM percomibeng tee hues 
f the garniton unless Chere wrists a good umtencor ubrenth. 
ment ta cover the retreat prom the breach; ever, tr this 
case ta oppose the storming party wrth the baronet 
wll be am ofucraliyn. of great delicacy ; fr thee. bebe ged 
f driven. back orang rest be, able, ta effect thir retreat with. 
ou. bumg £0 nLeea Uf with the absacants as ta remider 
ct impo se ta prewent the. tattin enlermg wth, them 
unt the retrenehoments. 

Feralley whem. the, breacts vs ffealed ax. Mer 
wnleruon neliemchorent the besieged rniy offer Mir oaaprtic - 
tote nailess thr cy ane, séill whle ta protract the. reseStarroe 
a Cady a twa, $2 4 ongarutemg hermpooeay aefenrets, nuit 
bi iz nae: ig the harbes in the rear of tee nKcemehirnenits 
CIN afer Seve SMa, tw which eases this breach, should 
Mt, Mb picid, uth, the sane obstimaey ab those, of Che: 
other, works. 
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BH ohatave ° Rew oN ihre Oonmow and 
Hdesrequno Sorce 
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wee) . qé Pofie peae ied: f toahe. shee “d pre? | ZIV nearer 
ta nebort tn an attack by regular approaches. GQ Fane 
shal bealivast | of buffieitnl stiemgth fo prwent As be 
carried by ry reanye de moun. on ofem. assault athe larg 
GMs Ol te. Lefeenda MJLOH the DVLA A pruned eth 
the: work foe lodgemg Props. tre steurimg properly i 
muunshiavd vf ate wegesise fe. jar the rnitumber Weak can. 
rccammittabedal teeramg the presumed: Naalisre of the 
tefense: Betisece: these bors ants the nest onititary 
wudtunctads ebtomate ab a medium. pareesone capurbler 
making a * poor ale femet » 000 rrém jer f “dre, o- bastia 
thas foree em f POV NAIC of the ddffrrent arms Of sera. 
a 20, prroeeen proportions foe thee Ates ripened ¢ 
hum, Whanr. thy, defr PCES Cli fr! Yas hes uted the. CELE 
b0HR: af the, prwricigal Od tworks, and 8 th caterdeti 
Oeepiny them, $ trangly . wtth wviuUw “a r_m aeclin¢ 
Ui GOs “ge OME ML hi nwrwanek frown 900 la STOO Wr 
should b é priate Sake 4a Fion. 
With. rebpeal to the quantity of ert Mery 
Vi OPESS (ay por 4 be Drananrwn of a perrnamtrna Lane h 
“Pere, y, Conds: denaive. Mebane of OP MMLAD 279.9 
anlar writers 8 resotute garrison: might HES 
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a work of tolerable: Steength (torn a, Wry OL mow 

swwthout the avd of cammnon ; amd am, ver of the Largelt 
wmountl of anhillery might be anne rk, by L094 
cach frort ‘to fe acmed with ab many PLeces ah it 

CUTE ed Tey « LE th the ad. TL a0: of a sucta ble rican bere af 
Paes in reserve ta feravede for casualties, But ¢ hese 
are tnadnissihle eaetremes, and a medium chin arle- 


Fe . 
51 ay ah to allowr 3 heany gums and. one fueantes ov: arlar per 
4 
fork La, bastion wrtthe 60 peasy gums. 2a Keane: 4 pr2Vlards 
oA, ee id: wid. Vf? shai: he OT riphl 4)! Wrhars por ar. thee. anaruumreade if Whe: 
ae | ra , i 
we” Saiumk of Mlach. 
a 0s hipris ling the anvatnud of ’ anv: CAD. liorz, 
av %v_ahlowamee of (000 noumils tu made fr cach een 
We a a A 


a° if 
oe 500 KOUNAL [* perch. mantar.. 40 musket sare tacdges 


a” We 
,ve . 


a 
a ed 


wee 


pe aan f” cach, sata le, on GUAR ; and, Fin Fie f 
fratudee fo Cah wiume 

A 6 oS. re sreniglh of the. bescegun 4 pore: 18 based. 
fan tat of the, garnsbon. She usual ebtionati, t& to 
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